(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
11 April 2002 (11,04.2002) 




PCT 



iiiiiiiiiin 

(10) International Publication Number 

WO 02/29058 A2 



(51) International Patent Classification 7 : C12N 15/12, 

C07K 14/47, 14/475, 14/705, C12N 15/63, 1/21, 5/10, 
C12Q1/68, G01N 33/68 

(21) International Application Number: PCT/US0 1/3 1248 

(22) International Filing Date: 5 October 2001 (05.10.2001) 



(25) Filing Language: 

(26) Publication Language: 



English 



English 



(30) Priority Data: 






60/238,323 


5 October 2000 (05.10.2000) 


US 


60/238,325 


5 October 2000 (05.10.2000) 


us 


60/238,372 


6 October 2000 (06.10.2000) 


us 


60/238,373 


6 October 2000 (06.10.2000) 


us 


60/238,379 


6 October 2000 (06.10.2000) 


us 


60/238,382 


6 October 2000 (06.10.2000) 


us 


60/238,383 


6 October 2000 (06.10.2000) 


us 


60/238,384 


6 October 2000 (06.10.2000) 


us 


60/238,397 


6 October 2000 (06.10.2000) 


us 


60/238,400 


6 October 2000 (06.10.2000) 


us 


60/238,401 


6 October 2000 (06.10.2000) 


us 


60/238,402 


6 October 2000 (06.10.2000) 


us 


60/275,892 


14 March 2001 (14.03.2001) 


us 


60/296,860 


8 June 2001 (08.06.2001) 


us 



^= (63) Related by continuation (CON) or continuation-in-part 
55 (CIP) to earlier applications: 

US 60/238,323 (OP) 

= Hied on 5 October 2000 (05.10.2000) 

sj= US 60/238,325 (OP) 

= Filed on 5 October 2000 (05.10.2000) 

= US 60/238,372 (OP) 

=S Filed on 6 October 2000 (06.10.2000) 

== US 60/238,373 (OP) 

= Filed on 6 October 2000 (06.10.2000) 

I^Z US 60/238,379 (CIP) 

BBS Filed on 6 October 2000 (06.10.2000) 

US 60/238,382 (CIP) 

Filed on 6 October 2000 (06.10.2000) 

US 60/238,383 (CIP) 

^ Filed on 6 October 2000 (06.10.2000) 

^5 US 60/238,384 (CIP) 

^ Filed on 6 October 2000 (06.10.2000) 

00 



US 

Filed on 
US 

Filed on 
US 

Filed on 
US 

Filed on 
US 

Filed on 
US 

Filed on 



60*238,397 (CIP) 
6 October 2000 (06.10.2000) 

60/238,400 (CIP) 
6 October 2000 (06.10.2000) 

60/238,401 (CIP) 
6 October 2000 (06.10.2000) 

60/238,402 (CIP) 
6 October 2000 (06.10.2000) 

60/275,892 (CIP) 
14 March 2001 (14.03.2001) 

60/296,860 (CIP) 
8 June 2001(08.06.2001) 



(71) Applicant (for all designated States except US): CURA- 
GEN CORPORATION [US/US]; 555 Long Wharf Drive, 
11th floor, New Haven, CT 06511 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): SHIMKETS, 
Richard, A. [US/US]; 191 Leete Street, West Haven, CT 
06516 (US). TAUPIER, Raymond, X, Jr. [US/US]; 34 
Pardee Place Extension, West Haven, CT 06512 (US). 
BURGESS, Catherine, E, [US/US]; 90 Carriage Hill 
Drive, Wethersfield, CT 06109 (US). ZERHUSEN, 
Bryan, D* [US/US]; 337 Monticello Drive, Branford, 
CT 06405 (US). MEZES, Peter, S. [US/US]; 7 Clark's 
Lane, Old Lyme, CT 06371 (US). RASTELLI, Luca 
[IT/US]; 52 Peppcrbush Lane, Guilford, CT 06437 (US). 
MALYANKAR, Uriel, M. [IN/US]; 35 Averill Place, 
Branford, CT 06405 (US). GROSSE, William, M. 
[US/US]; 15 Rice Terrace Road, Branford, CT 06405 
(US). ALSOBROOK, John, R, II [US/US]; 60 Lake 
Drive, Madison, CT 06443 (US). LEPLEY, Denise, M* 
[US/US]; 51 Church Street, Branford, CT 06405 (US). 
SPYTEK, Kimberly, Ann [US/US]; 28 Court Street #1, 
New Haven, CT 0651 1 (US). LI, Li [CN/USj; 487 Oak Av- 
enue #67, Cheshire, CT 06410 (US). EDINGER, Shlomit 
[US/US]; 555 Long Wharf Drive, New Haven, CT 0651 1 
(USX GERLACH, Valerie [US/US]; 18 Rock Pasture 
Road, Branford, CT 06405 (US). ELLERMAN, Karen 
[US/US]; 87 Montoya Drive, Branford, CT 06405 (US). 
MACDOUGALL, John [CAAJSJ; 117 Russell Street, 
Hamden, CT 06517 (US). GUNTHER, Erik [US/US]; 
555 Long Wharf Drive, New Haven, CT 06511 (US). 
MILLET, Isabelle [US/US]; 555 Long Wharf Drive, New 
Haven, CT 06511 (US). STONE, David [US/US]; 223 
Whitehorn Drive, Guilford, CT 06437 (US). SMTTHSON, 

[Continued on next page] 



0\ (54) Title; NOVEL HUMAN PROTEINS, POLYNUCLEOTIDES ENCODING THEM AND METHODS OF USING THE SAME 



© 

o 



(57) Abstract: Disclosed herein are nucleic acid sequences that encode novel polypeptides. Also disclosed are polypeptides encoded 
by these nucleic acid sequences, and antibodies, which immunospeciflcally-bind to the polypeptide, as well as derivatives, variants, 
mutants, or fragments of the aforementioned polypeptide, polynucleotide, or antibody. The invention further discloses therapeutic, 
diagnostic and research methods for diagnosis, treatment, and prevention of disorders involving any one of these novel human nucleic 
acids and proteins. 



WO 02/29058 A2 inflilllHIIIIIHIIHUIIIIllllll 



Glennda [US/US]; 81 Main Street #32A, Branford, CT 
06405 (US). SZEKERES, Edward, S., Jr. [US/US]; 130 
Montoya Drive, Branford, CT 06405 (US). 

(74) Agent: ELRIFI, Ivor, R.; Mintz, Levin, Cohn, Ferris, 
Glovsky, and Popeo, P.C., One Financial Center, Boston, 
MA 021 11 (US). 



(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, FT, SE, TR), OAPI patent (BF, B J, CF, 
CG, a, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, 
TG). 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FT, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, PH, PL, PT, RO, RU, SD, SE, SG, SI, 
SK, SL, TJ, TM, TR, TT, TZ, UA, UG, US, UZ, VN, YU, 
ZA, ZW. 



Published: 

— without international search report and to be republished 
upon receipt of that report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



WO 02/29058 PCT/US01/31248 

NOVEL HUMAN PROTEINS, POLYNUCLEOTIDES ENCODING 
THEM AND METHODS OF USING THE SAME 



FIELD OF THE INVENTION 

The invention relates to polynucleotides and the polypeptides encoded by such 
5 polynucleotides, as well as vectors, host cells, antibodies and recombinant methods for 
producing the polypeptides and polynucleotides, as well as methods for using the same. 

BACKGROUND OF THE INVENTION 

The present invention is based in part on nucleic acids encoding proteins that are new 
members of the following protein families: alpha-2-macroglobulin, secreted proteins related to 

1 0 angiogenesis, leucine rich-like, cathepsin-L precursor-like, fatty acid-binding protein-like 

neurolysin precursor-like, gamma-aminobutyric acid (GABA) transporter-like, integrin alpha- 
7 precursor-like, TMS-2, UNC5 receptor-like, hepatocyte growth factor-like and 26S protease 
regulatory subunit-like. More particularly, the invention relates to nucleic acids encoding 
novel polypeptides, as well as vectors, host cells, antibodies, and recombinant methods for 

1 5 producing these nucleic acids and polypeptides. 

The alpha-2-macroglobulin (A2M) fatty acid family of proteins are large glycoproteins 
found in the plasma of vertebrates, in the hemolymph of some invertebrates and in reptilian 
and avian egg white. A2M-like proteins are able to inhibit all four classes of proteins by a 
"trapping" mechanism. The A2M-like proteins have a peptide stretch, called the "bait region", 

20 which contains specific cleavage sites for different proteinases. When a proteinase cleaves the 
bait region, a conformational change is induced in the protein, thus trapping the proteinase. 
The entrapped enzyme remains active against low molecular weight substrates, whilst its 
activity toward larger substrates is greatly reduced, due to steric hindrance. Following 
cleavage in the bait region, a thiol ester bond, formed between the side chains of a cysteine 

25 and a ghrtanrine, is cleaved and mediates the covalent binding of the A2M-like protein to the 
proteinase. A2M is also found in association with senile plaques in Alzheimer's disease. 
A2M has been implicated biochemically in binding and degradation of amyloid beta protein 
which accumulates in senile plaques. 

The leucine rich-like proteins generally comprise leucine-rich repeats (LRRs), 

30 relatively short motifs (22-28 residues in length) foun^ in a variety of cytoplasmic, membrane 
and extracellular proteins. Although theses proteins ate associated with widely different 
functions, a common property involves protein-protein interaction. Although little is known 

1 
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about the 3-D structure of LRRs, it is believed that they can form amphipafhic structures with 
hydrophilic surfaces capable of acting with membranes. In vitro studies of a synthetic LRR 
from Drosophila Toll protein have indicated that the peptides fonmn gels by adopting beta- 
sheet structures that form extended filaments. These results are consistent with the idea that 
5 LRRs mediate protein-protein interactions and cellular adhesion. Other functions of LRR- 
containing proteins include, for example, binding to enzymes and vascular repair. The 3-D 
structure of ribonuclease inhibitor, a protein containing 15 LRRs, hasd been determined, 
revealing LRRs to be a new class of alpha/beta fold. LRRs form elongated non globular 
structures and are often flanked by cysteine-rich domains. 

10 Cathepsins are lysosomal proteases that are distributed in many normal tissues and are 

primarily responsible for intracellular catabolism and turnover. Catihepsin has also been 
suggested to have roles in the terminal differentiation Increased levels of cathepsins in tumors 
together with their ability to degrade extracellular matrix proteins has led to the hypothesis 
that they are involved in the process of invasion and metastasis. Cathepsin-L is a lysosomal 

1 5 cysteine proteinase belonging to the papain family. This proteinase is different from other 
members of the mammalian papain family cysteine proteinase in the following ways: (i) the 
cathepsin-L gene is activated by a variety of growth factors and activated oncogenes, (ii) 
procathepsin-L, a precursor form of cathepsin L is secreted from various cells, (iii) the mRNA 
level of cathepsin-L is related to the in vivo metastatic protential of the transformed cells. 

20 Thus, the regulation of the cathepsin-L gene and the extracellular functions of secreted 
procathepsin-L are tightly coupled. Cathepsin-L is induced in tumors by malignant 
transformation, growth factors, and tumor promoters suggesting they play an important role in 
tumor invasion and metastasis; additionally, cathepsin-L may be involved in bone resorption 
implicating possible roles in bone diseases such as osteoporosis, or bone cancers 

25 Fatty acid metabolism in mammalian cells depends on a flux of fatty acids, between 

the plasma membrane and mitochondria or peroxisomes for beta-oxidation, and between other 
cellular organelles for lipid synthesis. The fatty acid-binding protein family consists of small, 
cystolic proteins believed to be involved in the uptake, transport, and solubilization of their 
hydrophobic ligands. Members of the fatty acid-binding family have highly conserved 

30 sequences and tertiary structure. Fatty acid-binding proteins (FABP) were first isolated in the 
intestine (FABP2) and later found in the liver (FABP1), striated muscle (FABP3), adipocytes 
(FABP4) and epithelial tissues (E-FABP). 

A number of neuropeptidases share two unusual properties: they are strict 
oligopeptidases — that is they hydrolyze only short peptides— and they cleave at a limited set 
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of sites that are nonetheless diverse in sequence* One neuropeptidase that exemplifies these 
properties is neurolysin (EC 3.4.24.16) . a zinc metalloendopeptidase that functions as a 
monomer of molecular mass 78 kDa (Checler, F. et aJL, Methods Enzymol 248 (1995) 593- 
614; Barrett, AJ. et al., Methods Enzymol 248 (1995). In vitro, neurolysin cleaves a number 
5 of bioactive peptides at sequences that vary widely, and its longest known substrate is only 17 
residues in length. The enzyme belongs to the M3 family of metallopeptidases (Rawlings, 
N.D. et al., Methods Enzymol 248 (1995) 183-228) along with eight other known peptidases 
that share extensive sequence homology, including the closely related (60% sequence identity) 
thimet oligopeptidase (EC3 A24.15). Enzymes in the M3 family share with several other 

1 0 metallopeptidase families a common active site sequence motif, His-Glu-Xaa-Xaa-His 

(HEXXH), that forms part of the binding site for the metal cofactor (Matthews, B.W. et al., J. 
Biol Chem. 249 (1974) 8030-8044). The two histidines of the motif coordinate the zinc ion, 
and the glutamate orients and polarizes a water molecule that is believed to act as the attacking 
nucleophile. Neurolysin is widely distributed in mammalian tissues (Checier, F. et al., 

15 Methods Enzymol 248 (1995) 593-614) and is found in different subcellular locations that 
vary with cell type. Much of the enzyme is cytosolic, but it also can be secreted or associated 
with the plasma membrane (Vincent, B. et al., J. Neuroscl 16 (1996) 5049-5059), and some of 
the enzyme is made with a mitochondrial targeting sequence by initiation at an alternative 
' transcription start site (Kato, A. et al., J. Biol Chem. 272 (1997) 15313-15322). Although 

20 neurolysin cleaves a number of neuropeptides in vitro, its most established (Vincent, B. et al., 
Brit X Pharmacol 1 15 (1995) 1053-1063; Bareffi, H. et aL, Brit 1 Pharmacol 1 12 (1994) 
127-132; Chahry, J. et al., J. Neurosci. 10 (1990) 3916-3921) role in vivo (along with thimet 
oligopeptidase) is in metabolism of neurotensin, a 13-residue neuropeptide. It hydrolyzes this 
peptide between residues 10 and 1 1 , creating shorter fragments that are believed to be inactive. 

25 Neurotensin (pGlu-Leu-Tyr-Gln-Asn-Lys-Pro-Arg-Arg- Pro Tyr-He-Leu) is found in a variety 
of peripheral and central tissues where it is involved in a number of effects, including 
modulation of central dopaminergic and cholinergic circuits, thermoregulation, intestinal 
motility, and blood pressure regulation (Goedert, M., Trends Neurosci. 7 (1984) 3-5). 
Neurotensin is also one of the most potent antinociceptive substances known (Clineschmidt, 

30 B.V. et al., Eur. X Pharmacol 46 (1977) 395-396), and an inhibitor of neurolysin has been 
shown to produce neurotensin-induced analgesia in mice (Vincent, B. et al., Br. J. Pharmacol 
121 (1997) 705-710). 

Proteins belonging to the femma-aminobutyric acid (GABA) transporter family of 
proteins play an important role in signal transduction of different cell type such as neuronal 
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and muscle cells. This protein is the human orfholog of VGAT (vesicular GABA transporter) 
from Rattus norvegicus and unc-47 from C, elegans which are involved in packaging GABA 
in synaptic vesicles. This protein has a domain similar to the amino acid permease domain 
found in integral membrane proteins that regulate transport of amino acids. GABA is the 
5 product of a biochemical decarboxylation reaction of glutamic acid by the vitamin pyridoxal. 
GABA serves as a inhibitory neurotransmitter to block the transmission of an impulse from 
one cell to another in the central nervous system. Medically, GABA has been used to treat 
both epilepsy and hypertension where it is thought to induce tranquility in individuals who 
have a high activity of manic behavior and acute agitation. 

10 The integrins are a family of heterodimeric membrane glycoproteins that mediate a 

wide spectrum of cell-cell and cell-matrix interactions. Their capacity to participate in cellular 
adhesive processes underlies a wide range of functions. The integrins have preeminent roles in 
cell migration and morphologic development, differentiation, and metastasis. To a large 
extent, the diversity and specificity of functions mediated by integrins rest in the structural 

1 5 diversity of the 1 6 different alpha and 8 beta chains that have been identified and in their 

ligand-binding and signal transduction capacity. One structural difference in the alpha chains 
appears to divide them into 2 subgroups. The I-integrin alpha chains have an insertion of about 
1 80 amino acids in the extracellular region, and the non-I-integrins do not. The functional 
significance of the I-domain is not known. Alternate splicing increases the structural diversity 

20 in the cytoplasmic domains of several integrin alpha and beta chains, and this presumably 

further expands their functional repertoire. Expression of the alpha-7 integrin gene (TTGA7) is 
developmentally regulated during the formation of skeletal muscle. Increased levels of 
expression and production of isofonns containing different cytoplasmic and extracellular 
domains accompany myogenesis. 

25 A family of genes encoding membrane proteins with a unique structure has been 

identified in DNA and cDNA clones of various eukaryotes ranging from yeast to human. The 
nucleotide sequences of three novel cDNAs from Drosophila melanogaster and mouse were 
determined. The amino acid sequences of the two mouse proteins have human homologs. The 
gene (TMS-1) encoding the yeast member of this family was disrupted, and the resulting 

30 mutant showed no significant phenotype under several stress conditions. The expression of 
the mouse genes TMS-1 and TMS-2 was examined by in situ hybridization of sections from 
brain, liver, kidney, heart and testis of an adult mouse as well as in a 1 -day-old whole mouse. 
While the expression of TMS-2 was found to be restricted to the central nervous system, 
TMS-1 was also expressed in kidney and testis. The expression of TMS-1 and TMS-2 in the 
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brain overlapped and was localized to areas associated with glutamatergic excitatory neurons, 
such as the hippocampus and cerebral cortex. High-magnification analysis indicated that both 
roRNAs are expressed in neurons. Semiquantitative analysis of mRNA expression was 
performed in various parts of the brain. The conservation, unique structure and localization in 
5 the mammalian brain of this novel protein family suggest an important biological role. 

The vertebrate UNC5 genes, like their Caenorhabditis elegans counterpart, define a 
family of putative netrin receptors. The netrins comprise a small phylogenetically conserved 
family of guidance cues important for guiding particular axonal growth cones to their targets. 
Migration of neurons from proliferative zones to their functional sites is fundamental to the 

10 normal development of the central nervous system. Mice homozygous for the spontaneous 
rostral cerebellar malformation mutation (rcm(s)) or a newly identified transgenic insertion 
allele (rcm(tg)) exhibit cerebellar and midbrain defects, apparently as a result of abnormal 
neuronal migration. Laminar structure abnormalities in lateral regions of the rostral cerebellar 
cortex have been described in homozygous rcm(s) mice. It has been demonstrated that the 

15 cerebellum of both rcm(s) and rcm(tg) homozygotes is smaller and has fewer folia than in the 
wild-type, ectopic cerebellar cells are present in midbrain regions by three days after birth, and 
there are abnormalities in postnatal cerebellar neuronal migration. The rem complementary 
DNA which encodes a transmembrane receptor of the immunoglobulin superiamily has been 
cloned. The sequence of the rem protein (Rem) is highly similar to that of UNC-5, a 

20 Caenorhabditis elegans protein that is essential for dorsal guidance of pioneer axons and for 
the movement of cells away from the netrin ligand, which is encoded by the unc-6 gene. As 
Rem is a member of a newly described family of vertebrate homologues of UNC-5 which are 
netrin-binding proteins, our results indicate that UNC-5-like proteins may have a conserved 
function in mediating netrin-guided migration (PMSD: 9126743, UI: 97271898). 

25 Hepatocyte Growth Factor (HGF), also known as Scatter Factor, is a polypeptide that 

shows structural homology with enzymes of the blood coagulation cascade. It is a biologically 
inactive single chain precursor that is then cleaved by specific serine proteases to a fully active 
alphabeta heterodimer. All the biological responses induced by HGF/SF are elicited by 
binding to its receptor, a transmembrane tyrosine kinase encoded by the MET proto-oncogene* 

30 The signaling cascade triggered by HGF begins with the autophosphorylation of the receptor 
and is mediated by concomitant activation of different cytoplasmic effectors that bind to the 
same multifunctional docking site. During development, HGF function is essential: knock-out 
mice for both ligand and receptor show an embryonic lethal phenotype. HGF/SF displays a 
unique feature in inducing "branching morphogenesis", a complex program of proliferation 
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and motogenesis in a number of different cell types. Moreover, HGF is involved in the 
invasive behaviour of several tumor cells both in vivo and in vitro. The role of HGF as 
putative therapeutical agent in pathologies characterized by massive cell loss or deregulated 
cell proliferation is under investigation (PMID: 10641789, UI: 20104755). Additionally, there 
5 is increasing evidence that indicates that HGF acts as a multifunctional cytokine on different 
cell types (PMID: 10760078, UI: 20223576) 

The 26S proteasome is the major non-lysosomal protease in eukaryotic cells. This 
multimeric enzyme is the integral component of the ubiquitin-mediated substrate degradation 
pathway. It consists of two subcomplexes, the 20S proteasome, which forms the proteolytic 

1 0 core, and the 19S regulator (or PA700), which confers ATP dependency and ubiquitinated 
substrate specificity on the enzyme. Recent biochemical and genetic studies have revealed 
many of the interactions between the 17 regulatory subunits, yielding an approximation of the 
19S complex topology. Inspection of interactions of regulatory subunits with non-subunit 
proteins reveals patterns that suggest these interactions play a role in 26S proteasome 

1 5 regulation and localization (PMID: 10664589). 

SUMMARY OF THE INVENTION 

The invention is based in part upon the discovery of nucleic acid sequences encoding 
novel polypeptides. The novel nucleic acids and polypeptides are referred to herein as NOVX, 
or NOV1, NOV2, NOV3, NOV4, NOV5, NOV6, NOV7, NOV8, NOV9, NOV10, NOV1 1 

20 and NOV12 nucleic acids and polypeptides. These nucleic acids and polypeptides, as well as 
derivatives, homologs, analogs and fragments thereof; will hereinafter be collectively 
designated as "NOVX" nucleic acid or polypeptide sequences. 

In one aspect, the invention provides an isolated NOVX nucleic acid molecule 
encoding a NOVX polypeptide that includes a nucleic acid sequence that has identity to the 

25 nucleic acids disclosed in SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 
33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63. In some embodiments, the 
NOVX nucleic acid molecule will hybridize under stringent conditions to a nucleic acid 
sequence complementary to a nucleic acid molecule that includes a protein-coding sequence of 
a NOVX nucleic acid sequence. The invention also includes an isolated nucleic acid that 

30 encodes a NOVX polypeptide, or a fragment, homolog, analog or derivative thereof. For 
example, the nucleic acid can encode a polypeptide at least 80% identical to a polypeptide 
comprising the amino acid sequences of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 
26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 64. The nucleic 
acid can be, for example, a genomic DNA fragment or a cDNA molecule that includes the 
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nucleic acid sequence of any of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 
29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63. 

Also included in the invention is an oligonucleotide, e.g. 9 an oligonucleotide which 
includes at least 6 contiguous nucleotides of aNOVX nucleic acid (e.g., SEQ ID NOS:l, 3, 5, 
5 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 
59, 61 and 63) or a complement of said oligonucleotide. Also included in the invention are 
substantially purified NOVX polypeptides (SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 64). In certain 
embodiments, the NOVX polypeptides include an amino acid sequence that is substantially 
1 0 identical to the amino acid sequence of a human NOVX polypeptide. 

The invention also features antibodies that immunoselectively bind to NOVX 
polypeptides, or fragments, homologs, analogs or derivatives thereof. 

In another aspect, the invention includes pharmaceutical compositions that include 
therapeutically- orprophylactically-effective amounts of a therapeutic and aphannaceutically- 
1 5 acceptable carrier. The therapeutic can be, e.g. , a NOVX nucleic acid, a NOVX polypeptide, 
or an antibody specific for a NOVX polypeptide. In a further aspect, the invention includes, in 
one or more containers, a therapeutically- or prophylacticaUy-effective amount of this 
pharmaceutical composition. 

In a further aspect, the invention includes a method of producing a polypeptide by 
20 culturing a cell that includes a NOVX nucleic acid, under conditions allowing for expression 
of the NOVX polypeptide encoded by the DNA. If desired, the NOVX polypeptide can then 
be recovered 

In another aspect, the invention includes a method of detecting the presence of a 

NOVX polypeptide in a sample. In the method, a sample is contacted with a compound that 
25 selectively binds to the polypeptide under conditions allowing for formation of a complex 

between the polypeptide and the compound. The complex is detected, if present, thereby 

identifying the NOVX polypeptide within the sample. 

The invention also includes methods to identify specific cell or tissue types based on 

their expression of a NOVX. 
30 Also included in the invention is a method of detecting the presence of a NOVX 

nucleic acid molecule in a sample by contacting the sample with a NOVX nucleic acid probe 

or primer, and detecting whether the nucleic acid probe or primer bound to a NOVX nucleic 

acid molecule in the sample. 
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In a further aspect, the invention provides a method for modulating the activity of a 
NOVX polypeptide by contacting a cell sample that includes the NOVX polypeptide with a 
compound that binds to the NOVX polypeptide in an amount sufficient to modulate the 
activity of said polypeptide. The compound can be, e.g. , a small molecule, such as a nucleic 
acid, peptide, polypeptide, peptidomimetic, carbohydrate, lipid or other organic (carbon 
containing) or inorganic molecule, as further described herein. 

Also within the scope of the invention is the use of a therapeutic in the manufacture of 
a medicament for treating or preventing disorders or syndromes including, e.g. y Cancer, 
Leukodystrophies, Breast cancer, Ovarian cancer, Prostate cancer, Uterine cancer, Hodgkin 
disease, Adenocarcinoma, Adrenoleukodystrophy,Cystitis, incontinence, Von Hippel-Lindau 
(VHL) syndrome, hypercalceimia, Endometriosis, Hirschsprung's disease, Crohn's Disease, 
Appendicitis, Cirrhosis, Liver failure, Wolfram Syndrome, Smith-Lemli-Opitz syndrome, 
Retinitis pigmentosa, Leigh syndrome; Congenital Adrenal Hyperplasia, Xerostomia; tooth 
decay and other dental problems; Inflammatory bowel disease, Diverticular disease, fertility, 
Infertility, cardiomyopathy, atherosclerosis, hypertension, congenital heart defects, aortic 
stenosis , atrial septal defect (ASD), atrioventricular (A-V) canal defect, ductus arteriosus, 
pulmonary stenosis , subaortic stenosis, ventricular septal defect (VSD), valve diseases, 
tuberous sclerosis, scleroderma, Hemophilia, Hypercoagulation, Idiopathic thrombocytopenic 
purpura, obesity, Diabetes Insipidus and Mellitus with Optic Atrophy and Deafness, 
Pancreatitis, Metabolic Dysregulation, transplantation recovery, Autoimmune disease, 
Systemic lupus erythematosus, asthma, arthritis, psoriasis, Emphysema, Scleroderma, allergy, 
ARDS, Immunodeficiencies, Graft vesus host, Alzheimer's disease, Stroke, Parkinson's 
disease, Huntington's disease, Cerebral palsy, Epilepsy, Multiple sclerosis^Ataxia- 
telangiectasia, Behavioral disorders, Addiction, Anxiety, Pain, Neurodegeneration, Muscular 
dystrophy,Lesch-Nyhan syndrome,Myasthenia gravis, schizophrenia, and other dopamine- 
dysfunctional states, levodopa-induced dyskinesias, alcoholism, pileptic seizures and other 
neurological disorders, mental depression, Cerebellar ataxia, pure; Episodic ataxia, type 2; 
Hemiplegia migraine, Spinocerebellar ataxia-6, Tuberous sclerosis, Renal artery stenosis, 
Interstitial nephritis, Glomerulonephritis, Polycystic kidney disease, Renal tubular acidosis, 
IgA nephropathy, and/or other pathologies and disorders of the like. 

The therapeutic can be, e.g., a NOVX nucleic acid, a NOVX polypeptide, or a NOVX- 
specific antibody, or biologically-active derivatives or fragments thereof. 

For example, the compositions of the present invention will have efficacy for treatment 
of patients suffering from the diseases and disorders disclosed above and/or other pathologies 
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and disorders of the like. The polypeptides can be used as immtmogens to produce antibodies 
specific for the invention, and as vaccines. They can also be used to screen for potential 
agonist and antagonist compounds. For example, a cDNA encoding NO VX may be usefiil in 
gene therapy, and NOVX may be useful when administered to a subject in need thereof. By 
5 way of non-limiting example, the compositions of the present invention will have efficacy for 
treatment of patients suffering from the diseases and disorders disclosed above and/or other 
pathologies and disorders of the like. 

The invention further includes a method for screening for a modulator of disorders or 
syndromes including, e.g. y the diseases and disorders disclosed above and/or other pathologies 

10 and disorders of the like. The method includes contacting a test compound with a NOVX 
polypeptide and determining if the test compound binds to said NOVX polypeptide. Binding 
of the test compound to the NOVX polypeptide indicates the test compound is a modulator of 
activity, or of latency or predisposition to the aforementioned disorders or syndromes. 

Also within the scope of the invention is a method for screening for a modulator of 

1 5 activity, or of latency or predisposition to disorders or syndromes including, e.g. , the diseases 
and disorders disclosed above and/or other pathologies and disorders of the like by 
administering a test compound to a test animal at increased risk for the aforementioned 
disorders or syndromes. The test animal expresses a recombinant polypeptide encoded by a 
NOVX nucleic acid. Expression or activity of NOVX polypeptide is then measured in the test 

20 animal, as is expression or activity of the protein in a control animal which recombinantly- 
expresses NOVX polypeptide and is not at increased risk for the disorder or syndrome. Next, 
the expression of NOVX polypeptide in both the test animal and the control animal is 
compared. A change in the activity of NOVX polypeptide in the test animal relative to the 
control animal indicates the test compound is a modulator of latency of the disorder or 

25 syndrome. 

In yet another aspect, the invention includes a method for determining the presence of 
or predisposition to a disease associated with altered levels of a NOVX polypeptide, a NOVX 
nucleic acid, or both, in a subject (e#, a human subject). The method includes measuring the 
amount of the NOVX polypeptide in a test sample from the subject and comparing the amount 
30 of the polypeptide in the test sample to the amount of the NOVX polypeptide present in a 
control sample. An alteration in the level of the NOVX polypeptide in the test sample as 
compared to the control sample indicates the presence of or predisposition to a disease in the 
subject. Preferably, the predisposition includes, e.g., the diseases and disorders disclosed 
above and/or other pathologies and disorders of the like. Also, the expression levels of the new 
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polypeptides of the invention can be used in a method to screen for various cancers as well as 
to determine the stage of cancers. 

In a further aspect, the invention includes a method of treating or preventing a 
pathological condition associated with a disorder in a mammal by administering to the subject 
a NOVX polypeptide, a NOVX nucleic acid, or a NOVX-specific antibody to a subject (e.g. 9 a 
human subject), in an amount sufficient to alleviate or prevent the pathological condition. In 
preferred embodiments, the disorder, includes, e.g. y the diseases and disorders disclosed above 
and/or other pathologies and disorders of the like. 

In yet another aspect, the invention can be used in a method to identity the cellular 
receptors and downstream effectors of the invention by any one of a number of techniques 
commonly employed in the art. These include but are not limited to the two-hybrid system, 
affinity purification, co-precipitation with antibodies or other specific-interacting molecules. 

NOVX nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immuno-specifically to the novel NOVX substances for use in therapeutic or 
diagnostic methods. These NOVX antibodies may be generated according to methods known 
in the art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX 
Antibodies" section below. The disclosed NOVX proteins have multiple hydrophilic regions, 
each of which can be used as an immunogen. These NOVX proteins can be used in assay 
systems for functional analysis of various human disorders, which will help in understanding 
of pathology of the disease and development of new drug targets for various disorders. 

The NOVX nucleic acids and proteins identified here may be useful in potential 
therapeutic applications implicated in (but not limited to) various pathologies and disorders as 
indicated below. The potential therapeutic applications for this invention include, but are not 
limited to: protein therapeutic, small molecule drug target, antibody target (therapeutic, 
diagnostic, drug targetmg/cytotoxic antibody), diagnostic and/or prognostic marker, gene 
therapy (gene delivery/gene ablation), research tools, tissue regeneration in vivo and in vitro of 
all tissues and cell types composing (but not limited to) those defined here. 

Unless otherwise defined, all technical and scientific terms used herein have the same 
meaning as commonly understood by one of ordinary skill in the art to which this invention 
belongs. Although methods and materials similar or equivalent to those described herein can 
be used in the practice or testing of the present invention, suitable methods and materials are 
described below. All publications, patent applications, patents, and other references 
mentioned herein are incorporated by reference in their entirety. In the case of conflict, the 
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present specification, including definitions, will control. In addition, the materials, methods, 
and examples are illustrative only and not intended to be limiting. 

Other features and advantages of the invention will be apparent from the following 
detailed description and claims, 

5 DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides novel nucleotides and polypeptides encoded thereby. 
Included in the invention are the novel nucleic acid sequences and their encoded polypeptides. 
The sequences are collectively referred to herein as "NOVX nucleic acids" or "NOVX 
polynucleotides" and the corresponding encoded polypeptides are referred to as "NOVX 
10 polypeptides" or lf NOVX proteins." Unless indicated otherwise, "NOVX" is meant to refer to 
any of the novel sequences disclosed herein. Table A provides a summary of the NOVX 
nucleic acids and their encoded polypeptides. 



TABLE A. Sequences and Corresponding SEQ ID Numbers 



NOVX 
Assignment 


Internal Identification 


SEO ID 

NO 
(nucleic 

acid) 


SEQ ID NO 
(polypeptide) 


Homology 


1 


SC 78316254 A 


1 


2 


ALPHA-2-MACROGLOBULIN 


2 


AC005799_A 


3 


4 


Secreted Proteins Related to 
Angiogenesis 


3 


SC124141642 A 


5 


6 


Leucine Rich-like 


4 


GMba39917 A! 


7 


8 


Cathepsin-L Precursor-like 


5 


GMba38118 A 


9 


10 


Fatty Acid-Binding Protein-like 


6a 


SC133790496 A 


11 


12 


Neurolysin Precursor-like 


6b 


13375342 


13 


14 


Neurolysin Precursor-like 


6c 


C99.456 


15 


16 


Neurolysin Precursor-like 


6d 


c99.457 


17 


18 


Neurolysin Precursor-like 


6e 


C99.458 


19 


20 


Neurolysin Precursor-like 


6f 


13375341 


21 


22 


Neurolysin Precursor-like 


*g 


C99.459 


23 


24 


Neurolysin Precursor-like 


6h 


C99.460 


25 


26 


Neurolysin Precursor-like 


6i 


c99.752 


27 


28 


Neurolysin Precursor-like 


7a 


bal22ol 


29 


30 


gamrm-arninobutyric acid (GABA) 

transporter-like 
garnma-amirobutyric acid (GABA) 

transporter-like 


7b 


13374575 


31 


32 


7c 


13374576 


33 


34 


gamiro-aminobutyric acid (GABA) 
transporter-like 


7d 


13374577 


35 


36 


garnrm-ammoburyric acid (GABA) 
transporter-like 


7e 


13374578 


37 


38 


gamma-arnrnobutyric acid (GABA) 

transportex-like 
gamma-aminobutyric acid (GABA) 

transporter-like 


7f 


13374579 


39 


40 


8a 


AC073487 dal 


41 


42 


Integrrn Alpha 7 Precusor-like 


8b 


CG53926-02 


43 


44 


Integrin Alpha 7 Precusor-like 


9a 


124141642 EXT dal 


45 


46 


TMS-2 


9b 


13375406 


47 


48 


TMS-2 
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9c 


13375405 


49 


50 


TMS-2 


9d 


13375404 


51 


52 


TMS-2 


9e 


13375403 


53 


54 




10 


SC121209524 A 


55 


56 


UNC5 Receptor-like 


11a 




/ 


JO 


JtXcJrAlUOX 1U vj-KvJW Jin 

FACTOR-like 


lib 


cg34a.348 


59 


60 


HEPATOCYTE GROWTH 
FACTOR-like 


11c 


cg34a.349 


61 


62 


HEPATOCYTE GROWTH 
FACTOR-like 


12 


GMAC023940 A 


63 


64 


26S protease regulatory subunit-like 



NOVX nucleic acids and their encoded polypeptides are useful in a variety of 
applications and contexts. The various NOVX nucleic acids and polypeptides according to the 
invention are useful as novel members of the protein families according to the presence of 
5 domains and sequence relatedness to previously described proteins. Additionally, NOVX 
nucleic acids and polypeptides can also be used to identify proteins that are members of the 
family to which the NOVX polypeptides belong. 

NOV1 is homologous to a Alpha-2-Macroglobin-like family of proteins. Thus, the 
NOV1 nucleic acids, polypeptides, antibodies and related compounds according to the 

10 invention will be useful in therapeutic and diagnostic applications implicated in, for example; 
Alzheimer's disease, inflammation, asthma, allergy and psoriasis, emphysema, pulmonary 
disease, immune disorders, neurological disorders, and/or other pathologies/disorders. 

NOV2 is homologous to the secreted protein related to angiogenesis family of proteins. 
Thus NOV2 nucleic acids, polypeptides, antibodies and related compounds according to the 

1 5 invention will be useful in therapeutic and diagnostic applications implicated in, for example; 
abnormal angiogenesis, such as cancer and more specifically, aggressive, metastatic cancer, 
including tumors of the lungs, kidneys, brain, liver and breasts and/or other 
pathologies/disorders. 

NOV3 is homologous to a family of Leucine rich-like proteins. Thus, the NOV3 

20 nucleic acids and polypeptides, antibodies and related compounds according to the invention 
will be useful in therapeutic and diagnostic applications implicated in, for example: Lymphatic 
Diseases, Skin and Connective Tissue Diseases, Diabetes and Kidney Disease, Cancers, 
tumors, and Brain Disorders, disorders that can be addressed by controlling and directing cell 
migration, Alzheimer's disease, Stroke, Tuberous sclerosis, hypercalceimia, Parkinson's 

25 disease, Huntington's disease, Cerebral palsy, Epilepsy,Lesch-Nyhan syndrome, Multiple 

sclerosis, Ataxia-telangiectasia, Leukodystrophies, Behavioral disorders, Addiction, Anxiety, 
Pain, Neuroprotection, Inflammatory bowel disease, Diverticular disease, Crohn's Disease 
and/or other pathologies/disorders. 

12 
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NOV4 is homologous to the Cathepsin-L precursor -like family of proteins. Thus, 
NOV4 nucleic acids, polypeptides, antibodies and related compounds according to the 
invention will be useful in therapeutic and diagnostic applications implicated in, for example: 
growth of soft tissue sarcomas; malignant transformation, tumor invasion and metastasis, bone 
5 diseases such as osteoporosis, or bone cancers, Cardiomyopathy, Atherosclerosis, 
Hypertension, Congenital heart defects, Aortic stenosis, Atrial septal defect (ASD), 
Atrioventricular (A-V) canal defect, Ductus arteriosus, Pulmonary stenosis, Subaortic stenosis, 
Ventricular septal defect (VSD), valve diseases, Tuberous sclerosis, Scleroderma, 
Transplantation, Adrenoleukodystrophy, Congenital Adrenal Hyperplasia, Diabetes, Von 
1 0 Hippel-Lindau (VHL) syndrome, Pancreatitis, Endometriosis, Fertility, Inflammatory bowel 

* 

disease, Diverticular disease, Hirschsprung's disease, Crohn's Disease, Hemophilia, 
hypercoagulation, Idiopathic thrombocytopenic purpura, immunodeficiencies, Osteoporosis, 
Hypercalceimia, Arthritis, Ankylosing spondylitis, Scoliosis, Endocrine dysfunctions, 
Diabetes, Growth and reproductive disorders, Psoriasis, Actinic keratosis, Acne, Hair growth, 

15 allopecia, pigmentation disorders, endocrine disorders and/or other pathologies/disorders. 

NO V5 is homologous to the fatty acid-binding protein family. Thus NOV5 nucleic 
acids, polypeptides, antibodies and related compounds according to the invention will be 
useful in therapeutic and diagnostic applications implicated in, for example: psoriasis, basal 
and squamous cell carcinomas, obesity, diabetis, and/or other pathologies and disorders 

20 involving fatty acid transport of skin, oral mucosa as well as other organs, Cardiomyopathy, 
Atherosclerosis, Hypertension, Congenital heart defects, Aortic stenosis , Atrial septal defect 
(ASD), Atrioventricular (A-V) canal defect, Ductus arteriosus, Pulmonary stenosis, Subaortic 
stenosis, Ventricular septal defect (VSD), valve diseases, Tuberous sclerosis, Scleroderma, 
Transplantation, Adrenoleukodystrophy, Congenital Adrenal Hyperplasia, Diabetes, Von 

25 Hippel-Lindau (VHL) syndrome, Pancreatitis, Endometriosis, Fertility, Inflammatory bowel 
disease, Diverticular disease, Hirschsprung's disease, Crohn's Disease, Hemophilia, 
hypercoagulation, Idiopathic thrombocytopenic purpura, immunodeficiencies, Osteoporosis, 
Hypercalceimia, Arthritis, Ankylosing spondylitis, Scoliosis, Endocrine dysfunctions, 
Diabetes, Growth and reproductive disorders, Psoriasis, Actinic keratosis, Acne, Hair growth, 

30 allopecia, pigmentation disorders, endocrine disorders and/or other pathologies/disorders. 

NOV6 is homologous to the Neurolysin -like family of proteins. Thus NOV6 nucleic 
acids, polypeptides, antibodies and related compounds according to the invention will be 
useful in therapeutic and diagnostic applications implicated in, for example: behavioral 
neurodegenerative and neuropsychiatric disorders such as schizophrenia, anxiety disorders, 
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bipolar disorders, depression, eating disorders, personality disorders, or sleeping disorders, 
Cardiomyopathy, Atherosclerosis, Hypertension, Congenital heart defects, Aortic stenosis , 
Atrial septal defect (ASD), Atrioventricular (A-V) canal defect, Ductus arteriosus, Pulmonary 
stenosis, Subaortic stenosis, Ventricular septal defect (VSD), valve diseases, Tuberous 
sclerosis, Scleroderma, Transplantation, Adrenoleukodystrophy, Congenital Adrenal 
Hyperplasia, Diabetes, Von ffippel-Lindau (VHL) syndrome, Pancreatitis, Endometriosis, 
Fertility, Inflammatory bowel disease, Diverticular disease, Hirschsprung's disease, Crohn's 
Disease, Hemophilia, hypercoagulation, Idiopathic thrombocytopenic purpura, 
immunodeficiencies, Osteoporosis, Hypercalceimia, Arthritis, Ankylosing spondylitis, 
Scoliosis, Endocrine dysfunctions, Diabetes, Growth and reproductive disorders, Psoriasis, 
Actinic keratosis, Acne, Hair growth, allopecia, pigmentation disorders, endocrine disorders 
and/or other pathologies/disorders. 

NOV7 is homologous to members of the PV-l-like family of proteins. Thus, the 
NO V7 nucleic acids, polypeptides, antibodies and related compounds according to the 
invention will be useful in therapeutic and diagnostic applications implicated in, for example; 
cancer, trauma, regeneration (in vitro and in vivo), viral/bacterial/parasitic infections, fertility, 
neurological disorders and/or other pathologies/disorders. 

NOV8 is homologous to the Ihtegrin alpha 7 precursor-like family of proteins. Thus, 
NOV8 nucleic acids and polypeptides, antibodies and related compounds according to the 
invention will be useful in therapeutic and diagnostic applications implicated in, for example; 
Eosinophilic myeloproliferative disorder, Pseudohypoaidosteronism, type HC, 
Pseudohypoaldosteronism typel, Spastic paraplegia-10, Hemolytic anemia due to 
triosephosphate isomerase deficiency, Immunodeficiency with hyper-IgM, type 2, Cli/Cls 
deficiency, combined, Cls deficiency, isolated, Leukemia, acute lymphoblastic, Periodic 
fever, familial, Hypertension, Episodic ataxia/myokymia syndrome, Immunodeficiency with 
hyper-IgM, type 2, Muscular dystrophy, Lesch-Nyhan syndrome, Myasthenia gravis and other 
muscular and cellular adhesion disorders and/or other pathologies/disorders. 

NOV9 is homologous to members of the TMS-2-like family of proteins. Thus, the 
NOV9 nucleic acids, polypeptides, antibodies and related compounds according to the 
invention will be useful in therapeutic and diagnostic applications implicated in, for example; 
Von ffippel-Lindau (VHL) syndrome, Alzheimer's disease, Stroke, Tuberous sclerosis, 
hypercalceimia, Parkinsons disease, Huntington's disease, Cerebral palsy, Epilepsy, Lesch- 
Nyhan syndrome, Multiple sclerosis, Ataxia-telangiectasia, Leukodystrophies, Behavioral 
disorders, Addiction, Anxiety, Pain, Neuroprotection, Endocrine dysfunctions, Diabetes, 
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obesity, Growth and Reproductive disorders, Multiple sclerosis, Leukodystrophies, Pain, 
Neuroprotection, transporter disorders and/or other pathologies/disorders. 

NOV10 is homologous to members of the UNC5 receptor-like family of proteins. 
Thus, the NOV10 nucleic acids, polypeptides, antibodies and related compounds according to 
the invention will be useful in therapeutic and diagnostic applications implicated in, for 
example; inflammatory and infectious diseases such as AIDS, cancer therapy, Neurologic 
diseases, Brain and/or autoimmune disorders like encephalomyelitis, neurodegenerative 
disorders, Alzheimer's Disease, Parkinson's Disorder, immune disorders, and hematopoietic 
disorders, endocrine diseases, muscle disorders, inflammation and wound repair, bacterial, 
fungal, protozoal and viral infections (particularly infections caused by HIV-1 or HW-2), pain, 
cancer (including but not limited to Neoplasm; adenocarcinoma; lymphoma; prostate cancer; 
uterus cancer), anorexia, bulimia, asthma, Parkinson's disease, acute heart failure, hypotension, 
hypertension, urinary retention, osteoporosis, Crohn's disease; multiple sclerosis; and 
Treatment of Albright Hereditary Ostoeodystrophy, angina pectoris, myocardial infarction, 
ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic and neurological 
disorders, including anxiety, schizophrenia, manic depression, delirium, dementia, severe 
mental retardation and dyskinesias, such as Huntington's disease or Grilles de la Tourette 
syndrome and/or other pathologies/disorders. 

NOV1 1 is homologous to members of the hepatocyte growth factor-like family of 
proteins. Thus, the NOV11 nucleic acids, polypeptides, antibodies and related compounds 
according to the invention will be useful in therapeutic and diagnostic applications implicated 
in, for example; various diseases involving blood coagulation, and hepatocellualr carcinoma; 
cancers including but not limited to lung, breast and ovarian cancer, tumor suppression, 
senescence, growth regulation, modulation of apotosis, reproductive control and associated 
disorders of reproduction, endometrial hyperplasia and adenocarcinoma, psychotic and 
neurological disorders, Alzheimers disease, endocrine disorders, inflammatory disorders, 
gastrointestinal disorders and disorders of the respiratory system; hematopoiesis, 
immunotherapy, immunodeficiency diseases, all inflammatory diseases; cancer therapy; 
autoimmune diseases; obesity, modulation of myofibroblast development; applications to 
modulation of wound healing; potential applications to control of angiogenesis muscle 
disorders, neurologic diseases and/or other pathologies/disorders. 

NOV12 is homologous to members of the 26S proteease regulatory subunit-like family 
of proteins. Thus, the NOV12 nucleic acids, polypeptides, antibodies and related compounds 
according to the invention will be useful in therapeutic and diagnostic applications implicated 
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in, for example; eye/lens disorders including but not limited to, cataract and Aphakia, 
Alzheimer's disease, neurodegenerative disorders, inflammation and modulation of the 
immune response, viral pathogenesis, aging-related disorders, neurologic disorders, cancer 
and/or other pathologies/disorders. 

The NOVX nucleic acids and polypeptides can also be used to screen for molecules, 
which inhibit or enhance NOVX activity or function- Specifically, the nucleic acids and 
polypeptides according to the invention may be used as targets for the identification of small 
molecules that modulate or inhibit, e.g., neurogenesis, cell differentiation, cell proliferation, 
hematopoiesis, wound healing and angiogenesis. 

Additional utilities for the NOVX nucleic acids and polypeptides according to the 
invention are disclosed herein. 



NOV1 

A disclosed NOV1 nucleic acid of 4488 nucleotides (also referred to as 
SC_78316254_A) encoding a novel alpha-2-macroglobulin precursor-like protein is shown in 
Table 1 A. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 1-3 and ending with a TGA codon at nucleotides 4477-4479. A putative 
untranslated region downstream from the termination codon is underlined in Table 1 A. The 
start and stop codons are in bold letters. 



Table 1 A. NOV1 Nucleotide Sequence (SEQ ID NO:l). 

MXTTGGGCTCAGCTCCTTCT 
ACTGTGGAGAOiAAG^^ 

GAGAAGAAAAAGGTTCTAATTCAGAGGCAGGGGAAC^ 

CAAGTGTATTTCCGCATTGTCACCATQ^ 

CCAAATAGCAACAGGATTGCACAGTGGCTGGAAGTGff 

GAGGCAATGCTGGGCACCTACACTGTGGCAG^ 

TCT^CATTTCTCCTTTTACTCT 

CftGGAATCTTTCTTAG 

CAGAAGCK!AAATACITACTG^ 

GACAAAACAGGATGTTTCTCAGCACCTGT^ 

ATTGTGGCTACTGTTGTGGAGGAAGGGACA^ 

TCAATGACCTTTG^ 

GGCGCKTCrrGCTCCCTTGC 

ACT6ATAACAATG6CCTAC3CTCCCTTTRC 

CAAATGGAA(^CTTAGTAT7VTAA 

AGCACAACCCXK^AGCTTCCTTGGC&TCC^ 

TATTACATCX^CCCGGCCGATGCAAGCCCimCCAAGAGATCAGCT 

ATG0AGGG6OW5AAACACCTOAACTCTA 

CTGGCCCCTGATCCTTCCC^^ 

GAGATGTGCTTTGACAATCAGCAGCT^ 

CTCCGGGCGGTGGATGAGAGTGTCTreACTGCT^^ 

TTCTGGTATGGTCACTACCCCTATCAAGTGGCTGA^ 

CTCATTGACCCAA 

TTCAGCTTTTTCCGGGACGTGGGCCTGAAAATACTGTCCM 

CCAGAATACAGCACTGCTATGGGTGQCGGTO?TCATCC^ 

TCTCAGGTCCGTCCAGTACTTCCCAGA^ 

CTTC&CAOTTCCTG&CGCCM^ 

ACTGTTGGACT7ACTGCTTTCAAGCCGTT 

CTTACTGCCACC^TCn^CAATTACCTAAAGGATTGCA 

GAATC&TGGGCAGATTCTCAGACCTCCAGTTGTCT 

— 
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AAATTGGGTCACA.TCAACTTTACT^ 

CCCCAAAAGGGCCGAAGTGACACGCTC^TCAAGCC^TTCrrc 
TCATTGCTCTGCCC»AAA<^^ 

ACCAAGGCTTATGTTACGGTTCTGGGAGACATTATGGGCA^ 
GGCTGT<^CC^GCAGAA<^T(^TC 

GAGGAGATCAGGTCTCGGGCAGTGGGTTTCCIt3GAAATAGGGTACCAGA 
TACAGTGCCTTTGGGGAGCGAGATGGAAATGGAAACA<^ 
AAATTCATCTTCATTGATCCCAAGAACATCCAGGATGOT 
GCCAACGTGGGAAATCTCXnT'CA 

GCATTGCTGGAGATGGGAAAGGATGTAGATGACCCAATGGTGAGTCAGGGTCTAO^T^ 

ACGACCAACCTCTACACACAGGCCCTGTTGGC^ 

AAACAGTTAGATCAAC^GGCTATCATCTCAGGAGAATCCATTTA 

CCTTGGTCTGAGCCTGCGGCTGTAGATGTGGAACTC^ 

CAAAAGGAGATAGCGiUiQGCCACTAGCATAGTGGCTTO 

CAGGATACTGTAGTTGCTCTCCAAGCTCT^ 

GTAAAATCCACTGAGAATTTCCAG^ 

AATGTCCCTGGAATGTACACGTTGGAGGCCTCAGGCC^^ 

CCTCCCACAAATATGAAGACCTTTAGTCTT^ 

TTGACTCTCACTATTC^CACCAGTTATGTGGGGAGCCGTAGCTC^ 

GGGTTCAGTCCCATCXSACKXKIAC 

CTTAA(^TTTACTTGK3AT(^ 

TTGAAA(XAGCMCCATCAAGGTCTATGACTACTACCTACCAG^ 

ATGAACAATGACAGCATAGTGGACTCTGTGGCACGGCACCC^ 

CTTCCTGGGAGTGTTAACAACrrGATAGCTACCA 



la a search of public sequence databases, the NOV1 nucleic acid sequence has 840 of 
1324 bases (63 %) identical to &Rattus norgegicus alpha-2-macroglobulin precursor raRNA 
(GENBANK-DD: Rat A2M) (E - 1.3e U9 ). Public nucleotide databases include all GenBank 
databases and the GeneSeq patent database. 

In all BLAST alignments herein, the "E-value" or "Expect 5 * value is a numeric 
indication of the probability that the aligned sequences could have achieved their similarity to 
the BLAST query sequence by chance alone, within the database that was searched. For 
example, the probability that the subject ("Sbjct") retrieved from the NOV1 BLAST analysis, 
e.g t> Rattus norgegicus alpha-2-macroglobulin precursor mRNA, matched the Query NOV1 
sequence purely by chance is IJe"" 9 . The Expect value (E) is a parameter that describes the 
number of hits one can "expect" to see just by chance when searching a database of a 
particular size. It decreases exponentially with the Score (S) that is assigned to a match 
between two sequences. Essentially, the E value describes the random background noise that 
exists for matches between sequences. 

The Expect value is used as a convenient way to create a significance threshold for 
reporting results. The default value used for blasting is typically set to 0.O00L hi BLAST 2.0, 
the Expect value is also used instead of the P value (probability) to report the significance of 
matches. For example, an E value of one assigned to a hit can be interpreted as meaning that 
in a database of the current size one might expect to see one match with a similar score simply 
by chance. An E value of zero means that one would not expect to see any matches with a 
similar score simply by chance. See, e.g., 

h1ip://vww.ncbi.n^ Occasionally, a string of X's or N's 

will result from a BLAST search. This is a result of automatic filtering of the query for low- 
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complexity sequence that is performed to prevent artifactual hits. The filter substitutes any 
low-complexity sequence that it finds with the letter "N" in nucleotide sequence (e.g., 
"NNNNNNNN 11 ) or the letter "X" in protein sequences (e.g., "XXX"). Low-complexity 
regions can result in high scores that reflect compositional bias rather than significant position- 
by-position alignment Wootton and Federheru M ethods Enzymol 266:554-571, 1996 . 

The disclosed NOV1 polypeptide (SEQ ID NO:2) encoded by SEQ ID NO:l has 1492 
amino acid residues and is presented in Table IB using the one-letter amino acid code. Signal 
P, Psort and/or Hydropathy results predict that NOV1 has a signal peptide and is likely to be 
localized outside the cell with a certainty of 0.3703. The most likely cleavage site for a NOV1 
peptide is between amino acids 17 and 18, at: AIA-EE. 



Table IB. Encoded NOV1 protein sequence (SEQ ED NO:2). 

KRHLHCISFLVPPPAGGTEETVATIOT 

DSNFVPVKHDKYSMVEUJDPNSNRIAQ 

SPFLLLLSSVLPKFKVEVVEPKELSWQ 

KCS^SGQTOKTGCFSAPVDMATJm 

FYHPNFPFSGKMIjLKFPQGGVLPCK^ 

QMEDLVYKTPEQVPRYYQNAYLHIiRPFYSTTRSFIjGI 

YlilGKC^IiVMEGQKHLNSKKTO^ 

PGAEVELQLQAAPGSLCALRAVDESV^ 

LIDPMP(X3HSSQRSIIWRPSFSEGTDLFSFF^ 

STPiaQAEDSQVRQYFPETWLWDLFPlGNSGKEAVHV^ 

FFVDLTLPYSVVRGESFRLTATIFNYI^ 

KLGHINFTISTKILDSNEPCGGQKGFVPQ^ 

LPVDIVPDSTKAYVTVIiGDIMGTALQNIiDGIiV IYVLQYIiEKAGLLTEEIRSRAVG 

FLEIGYQKELMYKHSNGSYSAFGEM^^ 

ANVGNLIjHTAMKGGVDDEVSLTAYOTAALLEMGKDV^ 

EMDIRinLLKQIJDQQAIISGESIYWSQKPTPSSNA^ 

rVTVWLAKQHNAYGGFSSTQDTVVAIiQAl^ 

NVPGMYTI,BASGQGC\nnrQTVI^ 

ATVEVKMLSGFSPMEGTNQLJ>LQQPLVK^ 

PYYI»PGSgKLSQYTIWSMttm3SrTOSVairaP^ 



The NOV1 amino acid sequence has 595 of 1450 amino acid residues (41 %) identical 
to, and 873 of 1450 residues (60 %) positve with, the Homo sapiens 1474 amino acid residue 
alpha-2-macroglobulin precursor protein (ptnn SPTREMBL-ACC J?01023) (B = 2.0c" 279 ). 

The disclosed NOV1 polypeptide has homology to the amino acid sequences shown in 
the BLASTP data listed in Table 1C. 



Table 1C. BLAST results for NOV1 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi I 14765710 |ref|XP 
006925.41 


alpha 2 
macroglobulin 
precursor [Homo 
sapiens] 


1474 


593/1486 
(39%) 


B70/1486 
(57%) 


0.0 



18 



WO 02/29058 PCT/US01/31248 



gi I 4557225 |ref|NP 0 
00005. l| 


alpha 2 
macroglobul in 
precursor [Homo 
sapiens] 


1474 


591/1486 
(39%) 


869/1486 
(57%) 


0.0 


gi 1 224053 |prf| 1 1009 


macroglobul in 
alpha2 [Homo 
sapiens] 


1450 


585/1471 
(39%) 


861/1471 
(57%) 


0.0 


174A 


gi | 6978425 |ref|NP 0 
36620.1 | 


alpha- 2 - 
macroglobulin 
[Rattus 
norvegicus] 


1472 


578/1483 
(38%) 


867/1483 
(57%) 


0.0 


gi| 2144118 Ipirl | JC5 


alpha- 

macroglobulin 
precursor [Cavia 
porcellus] 


1476 


570/1495 
(38%) 


858/1495 
(57%) 


0 


143 



The homology between these and other sequences is shown graphically in the 
ClustalW analysis shown in Table ID. In the ClustalW alignment of the NOV1 protein, as 
well as all other ClustalW analyses herein, the black outlined amino acid residues indicate 
5 regions of conserved sequence (z. e. , regions that may be required to preserve structural or 
functional properties), whereas non-highlighted amino acid residues are less conserved and 
can potentially be altered to a much broader extent without altering protein structure or 
function. 



Table ID. ClustalW Analysis of NOV1 

1) Novel NOV1 (SEQ ID NO:2) 

2) Q114765710MXP 006925.4 ) alpha 2 macroglobulin precursor [Homo sapiens] (SEQ ID NO:65) 

3) gil4557225|rcf)NP 000005.1) alpha 2 macroglobulin precursor [Homo sapiens] (SEQ ID NO:66) 

4) a)224053)prf|ll009174A macroglobulin arpha2 [Homo sapiens] (SEQ ID NO:67) 

5) di69784251reflNP 036620.1) a^ha-2-ja^oglobulin [Rattus norvegicus] (SEQ ID NO:68) 

6) gil2 144 1 1 8)p ir |[ JC5 1 43 alpha-macroglobulin precursor [Cavia porcellus] (SEQ ID NO:69) 
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The presence of identifiable domains in NOV1, as well as all other NOVX proteins, 
was determined by searches using software algorithms such as PROSITE, DOMAIN, Blocks, 
Pfam, ProDomain, and Prints, and then determining the Interpro number by crossing the 
domain match (or numbers) using the Interpro website (http:www.ebhac.ulc/ interpro). 
DOMAIN results forNOVl, as disclosed in Tables IE and IF, were collected from the 
Conserved Domain Database (CDD) with Reverse Position Specific BLAST analyses. This 
BLAST analysis software samples domains found in the Smart and Pfam collections. For 
Tables IE, IF and all successive DOMAIN sequence alignments, fully conserved single 
residues are indicated by black shading or by the sign (|) and "strong" semi-conserved residues 
are indicated by grey shading or by the sign (+). The "strong" group of conserved amino acid 
residues may be any one of the following groups of amino acids: STA, NEQK, NHQK, 
NDEQ, QHRK, MILV, MELF, HY, FYW. 
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Tables IE and IF lists the domain description from DOMAIN analysis results against 
NOV1 . This indicates that the N0V1 sequence has properties similar to those of other 
proteins known to contain these domains. 



Table IE. Domain Analysis of NOV1 

gnl [ Pf am 1 pf amO 02 0 7 , A2M, Alpha-2-macroglobulin family. This family 
includes the C- terminal region of the alpha-2-macroglobulin family. 
{SEQ ID NO: 70) 

Length = 751 residues, 98.5% aligned 
Score = 563 bits (1451), Expect = 2e-161 



NOVl 


728 


Pfam00207 


4 


NOVl 


788 


Pfam00207 


64 


NOVl 


847 


Pfam00207 


116 


NOVl 


907 


Pfam00207 


176 


NOVl 


963 


PfaraO02O7 


236 


NOVl 


1014 


Pfara00207 


296 


NOVl 


1073 


Pfara00207 


354 


KTOV1 


1129 


Pfam00207 


414 


NOVl 


1181 


Pfara00207 


474 


NOVl 


1241 


PfamO02O7 


532 


NOVl 


1298 


Pfa»OO207 


592 


NOVl 


1357 


Pfam00207 


652 


NOVl 


1415 


PfamO0207 


712 



+1 +1 IIII+III++ + I 1++I+II+II 1+ ++ I ++I ++ I I 

DDITXRSYFPESWiWEVBEVDRSPVLTVNIT^ 63 
TAFKPFFVDLTLPYSWRGESFRLTATI FNYL- KIX:IWQTDIAKSHBYQIjESWM)SQTS 846 

! 1+ IM lllllllll I I ++III l+l III I 

TVFQDFFLELRLPY S WRGEQVELRAVLYNYLPS QD I KV WQLEVEPLCQAG 115 

SCLCADDAKTHHWNITAVKIiGHINPTISTKILDS 906 

II ++ I ++| + II 11+ I ++I + I 

PCSIATQRTRSSQSTOPKSLSSVSFPVVVTO^ 175 

KPEGVLVEKTHSSLLCP- - - KGGKVASESVSLELPVDIVPD - STKAYVTVLGDIMGTALQ 962 

+in i+i mi i II* i i in +i ++i ii + 1+1 

EPEGARKEETVSSLLLPPEHIA3GGLEVSEVPAIiKLP 235 

N LDGLVQMPSGCGBOWVLFAPI I YVLQYIiBKAGLLTB - - ^BIRSRAVGFIiEIG 1013 

I 1+ 1+++IIII1IIII+ II +111 11*+ + + + +1+ + | 

NTLSGEGLNNLLRI^SGTOBQ^ 295 

YQKELMYKHSNGSYSAFGERIXSNGNTWLTAFVTKCFGQA^ 1072 

II++I 1+ ++III+II I +1111111 I I 11+ ++III ++I l+H + 
YQRQLNYRKADGSYAAFLHRA- - SSTWLTAFVLK\nPSQARNYVPIDBE«ICGAVKWLlLN 353 

NQLPSGCYANVGNIJaHTAMKGGVDD EVSLTAYVTAAIjI*EMGKDVDDPMVSQGIiRCL 112 8 

i i + i ++i urn i II+HI++I mi i+i+ i i 

QQKDI^FRESGPVTHNEMKGGVGDDAEVEVT^ 413 



-LYTQAMiAYTFSIJ^BMDIiroiLI^ 1180 
+11 II II +111 + +IM ++ + +1 II 



+i i ii+i+mii ii i ++ i +i ii +t in 



im+mn+ii 



i +++-H-1 i+ i i + 1 + + in 



VPGKYTIiBASGO^CVYVQTVIiKira 

I + +111 + + I II +1 I I I +| I +1 + I l+l 

EGFTVTAKVTGO^TLTLVTTYRYKVLDiaW 



i i mi i in ++ ii+ii i++ 



-NTQTyTFTISO^TOVTNIOTATIKVYDYYriP 1445 
1+ III I I+II++IIIIII I 



III + + +III++ 



1356 



651 
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Table IF. Domain Analysis of NOVl 

gnllPfaittlpfam01835 , A2M_N, Alpha- 2 -macroglobul in family N- terminal 
region. This family includes the N-terminal region of the alpha-2- 
macroglobulin family. (SEQ ID NO:71) 
Length = 620 residues, 98,4% aligned 
Score a 236 bits (603), Expect » 5e-63 



NOVl 5 IoLLGMLALSPAIAEEL- - PNY^VTIiPARIjNFPSVQKVCIjDLSPGYSDVKFTVTLETKDKT 

II +1 1 II l + l +1+ I + +111+ | | |H + 

Pfam01835 2 LIiWIiIiIiLLIiIiFF1)SSIjQ^ 

NOVl 63 QKLI1BYS6LK KRHLHCISFLVPPPA GGTEEVATIR VSGVGNNI S FEEKKKVLI Q 

+1 +1 11+11 III | + + | | +|+|| ||+ 

Pfam01835 62 RNI>SSLFTVIiLSSKDLFHOTSPTVPQPGLFKBSKGEESFVW 

NOVl 117 RQGNCTFVQTDKPLYTPGQ£VYFRIVT^ 

+ l+lllll+lllll I +1+ ++| I |+|+ +| ++|| ||+ !| 
Pfatrt01835 122 SRRGLVPIOTOKPI YTPGOTVRYRVFSVDENLRPLNELI - LVYIEDPEGNRVDQWBVNKIj 

NOVl 177 EQGIVDLSPQIAPEAMIjGTYTVAV AEGKXFGT VLSPFLLLLSSVLPKFK 

I II III + I + 11+ + + ++ | | |+| | + 
Pfam01835 181 EGGIPQLSFPIPSEPIQGTWKIVARYESGPESNYTHYFEVKEY VLPSFEVS 

NOVl 232 VEWE PKELS TVQBS FL VKICCRYTTGKPMI/1AVQVS VCQKANTYWYRBVEREQLPDKCR 

+ +1 +1111 MIIIII+ 111 | 
Pfam01835 232 ITPPKPFIYYDNFKEFEVTICARYTYGKPVPGVAYVRFGVK DEDGKKEL1A6LE 

NOVl 292 NLSGQ/TOKTG--CFSAPVDMATFDLIGY^ 

+ I I I I I + I + + l+l I I || 

Pfam01835 286 ERAKliLDGNGE I CIiSQEVIJ^EIiQLKNEDIjEGKS LYVAVAVI E SEGGDMEEAELGG I KIV 

NOVl 348 PQ^SMTFEDTSNFYHPNFPFSGKMLLKFPOGGVI*PCKNHL 

+ 1 I + + I II 1+1+ II III + + ++ || 
Pfam01835 346 RSPYKDKFVKTPSHFKPGIPFFLKVLVVDPDGS- - PAPNVPVK- - VSAQDASYYSNGTTD 

NOVl 408 NNGIiAPFTLETSG>iWGTDVSLEGKFQMED^ 

+111 I++ II + +1+ + ++| + || + |+| 

Pfam01835 402 EDGIAQFSINTS--GISSLSITVRTNHKEIiPEEVQAHABAOATAY 

NOVl 468 IHRLNGPLKCGQPQEVIjVDYYIDPADAS pdqei sfsyyligkgslvmegqkhlnskkkgl 

II III ++ + + + I | ++ II +| |++ ++ 
Pfam01835 458 IER TLPCGPGVGEOANFILRGKSLGEIiKILHFYYLIMSKGKIV^ PREPG 

NOVl 528 KASFSLSItfFrcfclAPDP^^ QQL 

+ iiM+ i ill iiiiii mi + ii i i +i 

Pfam01835 511 QGI»PSI*SIPVTPDliAPSFRIAJAY^ 

NOVl 577 VGABSJWQU&APGS^^ 517 

I +I+I+++I I II IIIIII++1 1I+! +|| || 
Pfam01835 571 PAO^VKIJtVBADPQ^fcVALR^^ 611 
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The A2M family of proteins are responsible for catalyzing the phosphorylation of the 
light chain of myosin during the contraction of smooth muscle. Thus, the myosin light chain 
kinase (MLCK) proteins serve as a key enzyme in muscle contraction and have b een shown by 
immunohistology to be present in neurons and gha. The cDNA for human MLCK has been 
cloned from hippocampus and shown to encode a protein sequence 95% similar to smooth 
muscle MLCKs but less than 60% similar to skeletal muscle MLCKs. The cDNA clone 
detected two RNA transcripts inhuman frontal and entoiirinal cortex, in hippocampus, and in 
jejunum, one corresponding to MLCK and the other probably to telokin, the carboxy-terminal 
154 residues of MLCK expressed as an independent protein in smooth muscle. The levels of 
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expression has been shown to be lower in brain than in smooth muscle. The acidic C- 
tenninus of all MLCKs from both brain and smooth muscle resembles the C-terminus of 
tubulins. By PGR and Southern blotting using 2 somatic cell hybrid panels, the MLCK gene 
has been localized to 3cen-q21 . Since the MLCK disclosed herein is an MLCK, the 
chromosomal locus has been assigned as Chromosome 3cen-q21. 

Phosphorylation of myosin II regulatory light chains (RLC) by Ca2+/calmodulin 
(CAM)-dependent MLCK is a critical step in the initiation of smooth muscle and non-muscle 
cell contraction. Post-translational modifications to MLCK down-regulate enzyme activity, 
suppressing RLC phosphorylation, myosin II activation and tension development 

The above defined information for NOV1 suggests that this A2M precursor-like 
protein may function as a member of a A2M precursor family. Therefore, the NOV1 nucleic 
acids and proteins of the invention are useful in potential therapeutic applications implicated in 
various diseases and disorders described below and/or other pathologies. For example, the 
NOV1 compositions of the present invention will have efficacy for treatment of patients 
suffering from Alzheimer's disease, inflammation, asthma, allergy and psoriasis, emphysema, 
pulmonary disease, immune disorders and neurological disorders. The NOV1 nucleic acid 
encoding A2M precursor-like protein, and the A2M precursor-like protein of the invention, or 
fragments thereof, may further be useful in diagnostic applications, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed. 
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A disclosed NOV2 nucleic acid of 2021 nucleotides (also referred to as AC005799_A) 
encoding a novel secreted protein related to angiogenesis is shown in Table 2A. An open 
reading frame was identified beginning with an ATG initiation codon at nucleotides 40-42 and 
ending with a TAA codon at nucleotides 1667-1669. Putative untranslated regions upstream 
from the intiation codon and downstream from the termination codon are underlined in Table 
2A. The start and stop codons are in bold letters. 



Table 2A. NOV2 nucleotide sequence (SEQ ID NO:3). 



TTGATGGTATTAAGGGGTAGGGTCTTTGGG 

ACTCTGCTACTGCTGGGCGCGCTGCT 

AGCTGCGGCCTCGGGAG^ 

GGCCGCAGCTGCerCGGACCCCGGCACGATCG^ 

GCKKKJGGCAGCCACAGCGGGTCGAGCTCC^^ 

CGGAGGAGCCGCCTCTCCIX3GGA 

GAGGAAGGTGGCCCGCTGGAAC 

CCTOC^CTGCAGCTCCmCTCGAGG^ 

ACTCCCX3CTCCAGKXCTGTTC 

TTACAGTCAAGATGAGAAAGCCTTGCTGGGGGCATGT^ 
mCCTCAAGCTGGTGCTGAGGTTCTCGGATTT 
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ATGAGGAGACACCAGTGGACTTCTTCTACTTCATT 
CCATCTGGAC&GGATTCTGGACTTC^ 

GCTTCTTCGCCAAGTGTCCATACATGTG<^^ 

GGGTCCCCTCTCTGCCTTCCTGCCGTCCCTCAACC 

CGCTCCTACACACTGGCAGGAAAAGAGGAGTGGGAGGTCAATC^ 

TCTACCCGTACAACAA(^GCCAGCGGCTCCTCAATGTCATCGACA^ 

GAATATGGACCGGCACCATTATGAGATGTTCACCAAGTTC 

AACGCCAGAGGGTTCGGcACXIACACTCCCATGATGAAATCTC 

TGATAAAAAAGAAAACACTTTTGCACCTGCa 

GCGAGAATCACTGCTGGAAGACCAGCTCAGCCCTGTCCTCACrrc 

AGGCTCCAAACCATCCTAAGGACAGTGGA 

ACGGCCCAGTGGAMIAGTCGGCCCCAGACTCTGGC GGGCTGGCAGAGTC 
CAGTTTCAGAAAATACGCCTGGAGCC^ 

TGTTACTGCTGGGAGTCAAGTCAGCTAGGAAGGAAGCAGGACAT^ 
GGAACTGAATCrTTACTCCTTGGTGCACC^ 
CACTGGCTTCATCAAGGCCACC^ 
CAGCCTTGATCCCAGGAGAGTACTAAT^ 



The disclosed NOV2 nucleic acid sequence, localized to chromsome 17, has 1378 of 
1378 bases (100%) identical to Homo sapiens HSM801386 mKNA (GENBANK-ID: 
HSM801386 (E - 2.0e" 305 ). 
5 A NOV2 polypeptide (SEQ ID NO:4) encoded by SEQ ID NO:3 has 541 amino acid 

residues and is presented using the one-letter code in Table 2B. Signal P, Psort and/or 
Hydropathy results predict that NOV2 contains a signal peptide and is likely to be localized 
outside the cell with a certainty of 0.7045. The most likely cleavage site for a NOV2 peptide is 
between amino acids 33 and 34, at: VQR-QL. 
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Table 2B. Encoded NOV2 protein sequence (SEQ ID NO:4). 

PSRTB PRTBP AGGSHS GS SS KLQALFAHPLY13OT 

REQMNLTSLDPPLQLRIiEASOTQ 

CTQIVKPSGTOLKLVIiltPSDPGKaMFKPMR^ 

TVGRIVNVTKEIIjEVTKNKIIiQSVPFVSPASNVCFPAKCP 

PRIOTPWPWIRSYTTAGKKBWEVNPLYC^^ 

GDIX3FLIHIJ»IARGFGRHSHDEISII*SP^ 

TBPHLIiALDRRIiQTI LRTVBGCI VAHG<X^SVI VIX?PVBQSAPI)SGQANI>TS 



The NOV2 amino acid sequence has 340 of 340 amino acid residues (100%) identical 
to zHomo sapiens CAB61412 protein (GENBANK-ID:CAB61412) (E = 2.9e" 184 ). 
Essentially, the sequence constitutes a 5* extension of HSM801386. 

15 Tissue expression data, obtained by Taqman analysis, reveals strong expression by 

activated endothelial cells, indicating that the NOV2 secreted protein might be involved in the 
angiogenic process and could be useful to identify and treat angiogenic processeses. Analysis 
also reveals that the NOV2 gene is overexpressed by kidney tumors compared with their 
normal adjecent tissues and also strongly expressed by liver and liver tumors, Sage analysis 

20 also reveals NOV2 expression in ovarian tumors (Tables 21 - 23). 
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NOV2 also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 2C. 



Table 2C. BLAST results for NOV2 


tiene maex/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
{%) 


Positives 
(%) 


Expect 


gi| 11359998 |pir| |T4 
2684 


hypothetical 

protein 

DKFZp434F2322 

.1 (fragment) 

[Homo 

sapiens] 


340 


340/340 
(100%) 


340/340 
(100%) 


0.0 


gi 1 14776441 IreflXP 

U457o3 . 1 | 


hypothetical 
protein 
DKFZp434F2322 
[Homo 
sapiens] 


307 


306/307 
(99%) 


306/307 
(99%) 


le-174 


gi I 9368881 |emb|CAB9 
9089. 1| (AL390147) 


hypothetical 
protein [Homo 
sapiens] 


311 


176/286 
(61%) 


225/286 
(78%) 


le-104 


gi 1 13385516 |ref|NP 
085042.11 


hypothetical 
protein 
MGC7673 [Mus 
musculus] 


249 


132/237 
(55%) 


180/237 
(75%) 


3e-76 


gi| 7504833 |pir| |T23 
035 


hypothetical 
protein 
H03A11 . 1 
[CaenorhaMit 
is elegans] 


512 


143/381 
(37%) 


207/381 
(53%) 


4e-66 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 2D. 

Table 2D. ClustalW Analysis of NOV2 

1) N0V2(SEQIDNO:4) 

2) gi|11359998|p ir ||T42684 hypothetical protein DKF2fr434F2322.1 (fragment) [Homo sapiens] (SEQ ID 
NO:72) 

2) gj)14776441lreflXP 045783.1 1 hypothetical protein DKFZp434F232? [Homn ^piens] (SKQ m WOT!) 

3) eil9368881|enib[CAB99089.1l (AL390147) hypothetical protein [Homo sapiens] (SEQ ID NO:74) 

4) gi|13385516|ref|NP 085042.11 hypothetical protein MGC7673 [Mus musculus] (SEQ ID NO:75) 

5) ^7504833tpir||T2303S hypothetical protein H03A1 1.1 [CaeM»rhabdiris elegans] (SEQ ID NO:76) 



gx 
si 

9i 

gi 
gi 



gi 
gi 
gi 



10 20 30 40 50 

....|-...|....|....|-...|....|-..-|....|....|....| 

NOV 2 MPGLRRDRLLTIJjliLG&I^^ 

11359998 | 

14776441) - 

9368881) 

13385516) - 

7504833 ) MRCNXICHI^FTIjAIGVFAATLVI I S F SKDNYJ3REWICQGP QSN ~ -EAR- 

60 70 80 SO 100 

....|....|....|....|....|....|....(....|....|....| 
NOV 2 SSLAI^SAAAASDPOTIVHllPSRTEPRTKPAGGSHSGSSSia^QALFAHPL 

11359998) — — - 

14776441) 

9368881) - 

13385516| - 
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gi 1 7504833 | AVGHQSPDLFPVGQNSLPHQPIPPSLGBKDLSDPFNFIiFSSNK 



NOV 2 



gi 
gi 
gi 
gi 



11359998) 
14776441) 
9368881] 
13385516) 
7504833 | 



NOV 2 



gi 
gi 
gi 
gi 
gi 



11359998 | 
14776441) 
9368881) 
13385516) 
7504833 I 



NOV 2 



gi 
gi 
gi 
gi 
gi 



11359998 1 
14776441| 
9368881 | 
13385516| 
75048331 



NOV 2 



gi 
gi 
gi 
gi 
gi 



11359998) 

14776441) 

9368881) 

13385516) 

7504833) 



NOV 2 



gi 
gi 
gi 
gi 
gi 



11359998) 
14776441) 
9368881) 
13385516 | 
7504833) 



NOV 2 
gi 

gi 
gi 
gi 
gi 



11359998) 
14776441 I 
9368881) 
13385516 | 
7504833) 



NOV 2 

gi 
gi 
gi 
gi 
gi 



11359998) 
14776441) 
9368881) 
13385516) 
7504833) 



NOV 2 

gi | 11359998 | 
gi | 14776441 I 



110 120 130 140 150 

....|....|....|....|....|....|....|....|....|....| 

YNVPEEPPLI#GAEDSLIiAS QEALR YYRRKVARWNRRHKMYREQMNLTS LP 



XTIiRKLYDLTKNVBFDQIiRQNBCKKNITLSKFWEK - 

160 170 180 



190 



--N 

200 



PPLQLlU^EASWQFHLQINRHGLYSRSSPVVSKIJiQDMRHPPTI SADYSQ 



-VPE- - DDNWBRFYSNIGS CSVYSDDQMIDlf - 

210 220 230 



■|....|....|. 



240 



250 



DEKAtiMACDCTQXVKP 3QVHLKLVLRFSDFQ] 
- EKALXiGAGDCTQXVKPSGVHIiKLVLRFSDl 



-FLSDKPFLFLSCF 




LLHDrjreSPIKKVHIMD^TOVKFW^ 

260 270 280 290 300 




PLgQCCjlgK, 

plBqccIiSk 




NOV 2 


gi 


11359998 


gi 


14776441 


gi 


9368881| 


gi 


13385516 


gi 


7504833 | 



KKDDKKTV 



The above defined information for NOV2 suggests that the NOV2 protein may 
function as a member of a family of novel secreted proteins related to angiogenesis. 
Therefore, the NOV2 nucleic acids and proteins of the invention are useful in potential 
therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. For example, the NOV2 compositions of the present invention will have 
efficacy for treatment of patients suffering from abnormal angiogenesis, such as cancer and 
more specifically, aggressive, metastatic cancer, including tumors of the lungs, kidneys, brain, 
liver and breasts. The NOV2 nucleic acid encoding secreted proteins related to angiogenesis, 
and the secreted proteins related to angiogenesis of the invention, or fragments thereof, may 
further be useful in diagnostic applications, wherein the presence or amount of the nucleic acid 
or the protein are to be assessed. 

NOV3 

A disclosed NOV3 nucleic acid of 1869 nucleotides (also referred to as 
SC124141642_A) encoding a novel leucine rich-like protein is shown in Table 3A. An open 
reading frame was identified beginning with a ATG initiation codon at nucleotides 17-19 and 
ending with a TGA codon at nucleotides 1841-1843. Putative untranslated regions upstream 
from the initiation codon and downstream from the termination codon are underlined in Table 
3 A. The start and stop codons are in bold letters. 



Table 3A, NOV3 Nucleotide Sequence (SEQ ID NO:5) 

ctccccg^cox:ccgcatg^ 
gcgtcctgagcctgcccctgctcctgctgccc^^ 

OT3CAGACCtX3CG03^^ 

C^AGCTCAQCCGCAACCGCATCC^ 

GCGAGAACG^CATCGCCX^CGTG^ 
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AATCCmOTC^CTAC^CrTTC 

CGCGCCGCGCCrTaSCGGGGCTGCTGGCCC^ 

TCGCTGGGCCATCTGC(X!A^ 

(^GGCTGCCCX^GCTGCTGCACCrrGGAGATTG^ 

TGAACCT6ACCTCX?CTGTCGGTCACCCACACCAACATCACCX^ 

ACCTGCCTCAATCTGiraCRCaACCCXATC^C^^ 

GCACCTGGCCGGGGCCCTGCTGGCTGTGGTGGAGCCGC^^^ 

C(^CAAC(^CTCrrCCACGTTGGAGGAGAGCACCTTC(^ 

CCGCTGGCOTGCGACTGTCGCCTGCTGTGGATCGTGCAGCGTCG 

AaCCCAA6ATCCK3GGAGCXMCGGCTGCAGCGCXlr 

GGCGAGCCGGOX:CCA(XGTGGCCTGGGTGACCCCCCAGCACCGG^ 

GCTCXICCGGGGGGAOGCrcGAGATCCaGGA 

GCGGCAACGACACCTACTTCGCCACGCTGACCXjTG 

GAGACXXrrGGCGGCOnX5CGCGC^CXX^ 

GGGCGTGGTCCTCTTCTXXITT^ 

AGTACTCOTTCCGCAZiGGTGGATGGGCCGGCa^ 

TGftGGGGTCCCCAGQGCGGA 



The disclosed NOV3 nucleic acid sequence maps to chromosome 19 and has 917 of 
1521 bases (60%) identical to an insulin-like growth factor binding mRNA from Papio 
(GENBANK-ID: S83462) (E = 2.8e 42 ). 

A disclosed NOV3 protein (SEQ ID NO:6) encoded by SEQ ID NO:5 has 608 amino 
acid residues, and is presented using the one-letter code in Table 3B. Signal P, Psort and/or 
Hydropathy results predict that NOV3 contains a signal peptide, and is likely to be localized to 
the plasma membrane with a certainty of 0.4600. The most likely cleavage site for a NOV3 
peptide is between amino acids 40 and 41, at: AGG-CP. 



Table 3B. Encoded NOV3 protein sequence (SEQ ID NO:6). 

MCAGGWV^ 

RLIiELSRNRIRCIiNPGDIjAALP 

TLLDIjSENKIjVILIiDTOFQDIjHSI^ 

GMjRLRHIiAIASIjEDQNFRRLPG^ 

TCLNIjSHSPISTVPRGSFRDLVRIiRBLHIM 

ETIiKVIX^IiACDCRLIiW 

VTATAGBDVRFLCRAEGEPAPTVAWV^^ 

DTrFATLTVRPEPAANRTPGEAHNBTLAALI^ 

N]^SVEYSFRKVIX?PAAAAGQGGARKFNMKMI 



The NOV3 amino acid sequence has 334 of 614 amino acid residues (54%) identical 
to, and 430 of 614 amino acid residues (70%) similar to, the Macaca fascicidaris 614 amino 
acid residue hypothetical 69.2 fcDA protein (ACC:BAB03557) (E - 1.5e~ 166 ). The global 
sequence homology is 62396% amino acid homology and 54.576% amino acid identity. 

NOV3 is expressed in at least the following tissues: Brain, anaplastic 
oligodendroglioma, and Colon. In addition, the NOV3 sequence is predicted to be expressed in 
the Liver because of the expression pattern of a closely related Papio insulin-like growth 
factor binding protein-3 complex acid-labile subunithomolog (GENBANK-ID: S83462). 

NOV3 also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 3C. 
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Table 3C BLAST results for NOV3 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%> 


Expect 


gi| 12309630 |etnb|CAC 
22713. 1| (AL353746) 


30A438B23.1 

(neuronal 
leucine -rich 
repeat 
protein) 

[Homo 
sapiens] 


606 


339/603 
(56%) 


439/603 
(72%) 


0.0 


qi 115301270 |ref|XP 
053144. ll 


hypothetical 

protein 

XP_053144 

tHomo 

sapiens] 


614 


333/621 
(53%) 


427/621 
(68%) 


le-169 


qil 9651089 |dbi (BABO 
3557. l| (AB046639) 


hypothetical 
protein 
[Macaca 
fascicularis] 


614 


332/621 
(53%) 


427/621 
(68% ) 


le-168 


qi 1 12832048 |dbj I BAB 
32403. 1| (AK027262) 


putative [Mus 
rausculus] 


614 


332/621 
(53%) 


425/621 
(67%) 


le-168 


qi | 14754729 |ref|XP 
047947.1 1 


hypothetical 
protein 
FLJ14594 
[Homo 
sapiens] 


315 


159/314 
(50%) 


211/314 
(66%) 


5e-75 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 3D, 

Table 3D. ClustalW Analysis of NOV3 

1) NOV2(SEQIDNO:4) 

2) g jl l23Q96301emblCAC22713.1| (AL353746^bA438B23.1 (neuronal leucine-rich repeat protein) [Homo 
sapiens] (SEQ ID NO:76) 

2) gi|15301270tref|XP OS3144.11 hvponieticalprotemXP 053144 [Homo sapiens] (SEQ ID NO:77) 

3) g j j96S1089ldbifBAB03557.il (AB046639) hypothetical protein [Macaca fesricularisj (SEQ ID NO:78) 

4) gi|12832048|dbi|BAB32403.1| (AK027262) putative [Mus musculus] 
(SEQIDNO:79) 

5) p i ll4754729trefP^- 047947.1) hypothetical protein FLJ14594 [Homo sapiens] (SEQ ID NO:80) 



NOV 3 



9± 
Si 

gi 



12309630) 
15301270) 
9651089) 
12832048 | 
14754729 




MOV 3 



9± 

gi 
gi 
gi 
gi 



12309630 
15301270 
9651089) 
12832048 
14754729 




MOV 3 



110 120 130 



140 

I. 



ISO 
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gi 

gi 
gi 
gi 
gi 



12309630) 
15301270 | 
9651089) 
12832048) 
14754729) 



PCT/US01/31248 



lJeNiS^EPGAFNNLFNLR^^ 

L^ENlg^EPGAFmLFNLR^L"LH*NRLKLlPLGVFTGLSNLTKLDIS 



NOV 3 

gi 
gi 
gi 
gi 
gi 



12309630) 
15301270 | 
9651089 | 
12832048] 
14754729 | 



160 



I 



270 



180 



190 
. . I . . 



200 



ENKlVILLDraPQDLgNLKSLEVGDNDLVyiSHRAPSGLSsLEQLTLEKC 

enkivilld™fqdlwnlkslevgdndlvyishrafsglSsleqltlekc 

SI^IVILLDYT-lFQDLvjNLKSLEVGDNELVYISHRAFSGLgSLEQLTLEKcl 

enkiv^ldy>ifqdlmnlkslevgdnelvyishrafsglSsleqltlekc ! 



NOV 3 



gi 
gi 
gi 

gi 
gi 



12309630) 

15301270) 

9651089) 

12832048) 

14754729 



210 



220 



230 



240 



250 




NOV 3 



gi 
gi 
gi 
gi 
gi 



12309630) 
15301270) 
9651089) 
12832048 | 
14754729 



260 



| 



270 
..).. 



280 



290 



300 



LSGLNLTSLSSTH^MtTAVPTOAiTR^, 



NLSiTjNPIST 

LDytfffi^LYGLNLTSLS^T^ 
LDyMjjjj^LYGLNLTSLSMT^ 



350 



NOV 3 



gi 
gi 
gi 
gi 
gi 



12309630) 
15301270| 
9651089 | 
12832048) 
14754729 



NOV 3 



gi 
gi 
gi 
gi 
gi 



12309630 | 
15301270 | 
9651089 | 
12832048 
14754729 



NOV 3 



gi 
gi 
gi 
gi 
gi 



12309630) 
15301270) 
9651089 | 
12832048) 
14754729 



NOV 3 



gi 
gi 
gi 
gi 
gi 



12309630) 
15301270) 
9651089) 
12832048 | 
14754729 



400 




450 



500 



510 520 530 540 550 
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NOV 3 S?g 




gi 


12309630 | g&E 


S3 


gi 


15301270) Ifefi 


Vn 


gi 


9651089) \M& 


W 


gi 


12832048) B&l 


5n 


gi 


14754729) We|e 





NOV 3 



gi 
gi 
gi 
gi 
gi 



12309630 
15301270 
9651089) 
12832048) 
14754729 | 



NOV 3 

gi 
gi 
gi 
gi 
gi 



12309630) 
15301270) 
9651089 | 
12832048) 
14754729 I 



600 




Tables 3E-3G list the domain description from DOMAIN analysis results against 
N0V3. This indicates that the N0V3 sequence has properties similar to those of other 
proteins known to contain these domains. 



Table 3E Domain Analysis of NOV3 

gnl ) smart | smart 00409 , IG, Immunoglobulin (SBQ ID NO: 81) 
Iiength = 86 residues, 97.7% aligned 
Score » 71.2 bits (173), Expect - 2e-13 



NOV3 4 31 QRVTATAGBDVRFLCRAEGEPAPTVAWWP 4 89 

II II I I I I I ill I + | || | + |+ 

Smart00409 2 PSVTVKEGBSVTI*SCBASGNPPPTVT»mDQGGKLIABSGRFS^ 61 

NOV3 490 DSGTYTCVASNAGGNDTYPATKTV 513 

1111)11 H+ 1+ + IIH 
Smart00409 62 IX3GTYTCAATNSSGSASSGTTI/rV 85 



Table 3F Domain Analysis of NOV3 

gnl | Smart I smart 00408 , IGc2, iTmtunoglobulin C-2 Type (SBQ ID NO: 82) 
I*ength = 63 residues, 96.8% aligned 
Score =57.8 bits (138), Expect = 2e-09 



NDV3 438 GBDVRFLCRAEGEPAPTVAWVTPQHRPVTATSAGRARVLPGGTI^ 497 

ii i i i i+i i ♦ i+ i i ii i++ +in mi 

Smart00408 3 GBSVTI/TCPASGDPVPNITWIiKDGKP LPBSRWASGSTLTIKNVSLBDSGIiYTCV 57 



NOV3 498 ASNAGG 503 

I 1+ I 

Smart00408 58 ARNSVG S3 
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Table 3G Domain Analysis of NOV3 

gnllPfamlpfam00047 # ig, Immunoglobulin domain. Members of the 
immunoglobulin superfamily are found in hundreds of proteins of 
different functions. Examples include antibodies , the giant muscle 
kinase titin and receptor tyrosine kinases. Immunoglobulin- like 
domains may be involved in protein-protein and protein- ligand 
interactions. The Pfam alignments do not include the first and last 
strand of the immunoglobulin- like domain. (SEQ ID NO: 83) 
Length » 68 residues, 100.0% aligned 
Score « 43.5 bits (101), Expect = 3e-05 

NOV3 438 GEDVRPIjCRfi^- EPAPTVAWVTPQHRPVTATSAGRARVLPGG TLEIQDARPQ 489 

II I I I I III 1+ |+ +11 || +| | |+ 

Pfam00047 1 GESVTLTCSVS<OTPDPT\Tirajiffi^ 59 

NOV3 4 50 DSGTYTCVA 498 

Illlllll 

Pfam00047 60 DSGTYTCW 68 

Leucine rich-like proteins generally comprise leucine-rich repeats (LRRs), relatively 
short motifs (22-28 residues in length) found in a variety of cytoplasmic, membrane and 
5 extracellular proteins. Although theses proteins are associated with widely different functions, 
a common property involves protein-protein interaction. Although little is known about the 3- 
D structure of LRRs, it is believed that they can form amphipathic structures with hydrophilic 
surfaces capable of acting with membranes. In vitro studies of a synthetic LRR from 
Drosophila Toll protein have indicated that the peptides formm gels by adopting beta-sheet 

1 0 structures that form extended filaments. These results are consistent with the idea that LRUs 
mediate protein-protein interactions and cellular adhesion. Other functions of LRR-containing 
proteins include, for example, binding to enzymes and vascular repair. The 3-D structure of 
ribonuclease inhibitor, a protein containing 15 LRRs, hasd been determined, revealing LRRs 
to be a new class of alpha/beta fold. LRRs form elongated non globular structures and are 

1 5 often flanked by cysteine-rich domains. 

Leucine-rich-like proteins have been shown to be involved in protein-protein 
interactions that result in protein complexes, receptor ligand binding or cell adhesion. Leucine 
rich-like proteins have been shown to be useful in potential therapeutic applications implicated 
in lymphatic diseases, skin and connective tissue diseases, diabetes and kidney diseases, 

20 cancers, tumors and brain disorders, disorders that can be addressed by controlling and 
directing cell migration, Alzheimer's disease, stroke, tuberous sclerosis, hypocalcemia, 
Parkinson's disease, Huntington's disease, cerebral palsy, epilepsy, Lesch-Nyhan syndrome, 
multiple sclerosis, ataxia telangiaectasia, leukodystrophies, behavioral disorders, addition, 
anxiety, pain, neuroprotection, inflammatory bowel disease, diverticular disease and Crohn's 

25 disease. These proteins and nucleic acids are further useful in the generation of antibodies for 
use in therapeutic or diagnostic methods. 
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The above defined information for NOV3 suggests that this leucine-rich protein may 
function as a member of a leucine-rich protein family. Therefore, the NO V3 nucleic acids and 
proteins of the invention are useful in potential therapeutic and diagnostic applications. For 
example, a cDNA encoding the NOV3 protein may be useful in gene therapy, and the NOV3 
protein may be useful when administered to a subject in need thereof. By way of nonlimiting 
example, the compositions of the present invention will have efficacy for treatment of patients 
suffering from Lymphatic Diseases, Skin and Connective Tissue Diseases, Diabetes and 
Kidney Disease, Cancers, tumors, and Brain Disorders, disorders that can be addressed by 
controlling and directing cell migration, Alzheimer's disease, Stroke, Tuberous sclerosis, 
hypercalcemia, Parkinson's disease, Huntington's disease, Cerebral palsy, Epilepsy,Lesch- 
Nyhan syndrome, Multiple sclerosis, Ataxia-telangiectasia, Leukodystrophies, Behavioral 
disorders, Addiction, Anxiety, Pain, Neuroprotection, Inflammatory bowel disease, 
Diverticular disease, and Crohn's Disease. The NO V3 nucleic acid encoding leucine-rich 
protein, and the leucine-rich protein of the invention, or fragments thereof, may further be 
useful in diagnostic applications, wherein the presence or amount of the nucleic acid or the 
protein are to be assessed. . 



NOV4 



A disclosed NOV4 nucleic acid of 1049 nucleotides (designated CuraGen Acc. No. 
GMba39917_A) encoding a novel cathepsin-L precursor-like protein is shown in Table 4A. 
An open reading frame was identified beginning with an ATG initiation codon at nucleotides 
37-39 and ending with a TGA codon at nucleotides 1036-1038. Putative untranslated regions 
upstream from the initiation codon and downstream from the termination codon re underlined 
in Table 4 A, and the start and stop codons are in bold letters . 



Table 4A. NOV4 Nucleotide Sequence (SEQ ID NO:7) 

ATCCTC&TTTCXTirL'CCXHTC 
TGGGAATTGCCTCAGCTt^^ 

ATTGAGCAGCACAATCAGG^TACftGCCAAGGGAAA 

ACATGGTAAGTGAAGAATTOVGGCaGGrrGA 

GTTCCAGGAACGCCTGCTTOT 

GTGAAGC^TCAGGCTCACT 

TTTGGAAAACAGXXIAAACTT^ 

TGAAGKjCTGCAATGGTCKK^ 

GAGACCTCATATCCTCOT^ 

ACACTGGTTTTGTGGACATCC^ 

CTCTGTTGCTGTTGGTGCTkAGC^ 

TGTGACCCTGAAGGCCTGGATCMGC^^ 

ACAATAAATATTGGCTGGTGAAG&ACA^ 
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The nucleic acid sequence of N0V4, localized on chromosome 10, has 876 of 1022 
bases (85%) identical to a Homo sapiens Cathepsin-L Precursor mRNA (GENBANK-ID: 
HSCATHL)(E = 2.6e- 164 ). 

A NOV4 polypeptide (SEQ ID NO:8) encoded by SEQ ID NO:7 is 333 amino acid 
residues and is presented using the one letter code in Table 4B. Signal P, Psort and/or 
Hydropathy results predict that NOV4 contains signal peptide and is likely to be localized at 
the plasma membrane with a certainty of 0.8200. The most likely cleavage site for a NOV4 
peptide is between amino acids 17 and 18, at: ASA-AL. 



Table 4B. NOV4 protein sequence (SEQ ED NO:8) 

MJSTPSLLLAAFCLGIASA^ 

QGKHSFTMAMNAFGDMVSEEFRQVMNGFQ 

CGSCWAFSATGALEGQMFWKTGKLISLNELNLVDCSGPQGNE 

YPLESKVKTCRYNPKYSAftJ^^ 

CTPEGLDHAMLWGYSYEGADSDNI^ 

The NOV4 amino acid sequence has 256 of 33 amino acid residues (76%) identical to, 
and 288 of 333 residues (86%) positive with, the Homo sapiens 333 amino acid residue 
Cathepsin-L Precursor protein (P0771 1)(E = 2. le-144). The global sequence homology is 
80.781% amino acid homology and 76.877% amino acid identity. 

NOV4 is expressed in at least the following tissues: Musculoskeletal System, Bone, 
Female Reproductive System, Placenta, Endocrine System, Adrenal Gland/Suprarenal gland, 
Respiratory System, Lung, Hematopoietic and Lymphatic System, Hematopoietic Tissues, 
Lymphoid tissue, Spleen, Gastro-intestinal/Digestive System, Liver, Whole Organism, 
Cardiovascular System, Adipose, Nervous System, Brain, Male Reproductive System, Testis. 
In addition, NOV4 is predicted to be expressed in the following tissues because of the 
expression pattern of a closely related Sus scrofa cathepsin L precursor homolog 
(GENBANK-ID: PIGPCL); Musculoskeletal System, Bone, Female Reproductive System, 
Placenta, Endocrine System, Adrenal Gland/Suprarenal gland, Respiratory System, Lung, 
Hematopoietic and Lymphatic System, Hematopoietic Tissues, Lymphoid tissue, Spleen, 
Gastro-intestinal/Digestive System, Liver, Whole Organism, Cardiovascular System, Adipose, 
Nervous System, Brain, Male Reproductive System and Testis. 

NOV4 also has homology to the amino acid sequences shown in the BLAST? data 
listed in Table 4C. 
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Table 4C. BLAST results for NOV4 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi 1 15214962 |qb | AAH1 
2612.1 |AAH12512 
(BC012612) 


Similar to 
cathepsin L [Homo 
sapiens] 


333 


257/333 
(77%) 


288/333 
(86%) 


le-153 


gi 1 4503155 |ref |NP 0 
01903. 1| 


cathepsin Ii [Homo 
sapiens] 


333 


256/333 
(76%) 


288/333 
(85%) 


le-152 


.gi 1 11493685 |qb I AAG3 
5605.1 IAF201700 1 
(AF201700) 


cysteine protease 

[Cercopithecus 

aethiops] 


333 


252/333 
(75%) 


285/333 
(84%) 


le-150 


gi 1 5822035 |pdb|lCS8 
JA 


Chain A, Crystal 
Structure Of 
Procathepsin L 


316 


239/316 
(75%) 


270/316 
(84%) 


le-140 


gi| 10185020 lemblCAC 
08809. 1| (AJ279008) 


cathepsin Ii [Canis 
familiaris] 


333 


243/334 
(72%) 


276/334 
(81%) 


le-140 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 4D. 



Table 4D ClustalW Analysis of NOV4 

1) NOV4(SEQIDNO:8) 

2) gill5214962)g blAAH12612.11AAH12612 (BC012612) Similar to cathepsin L (Homo sapiens] (SEQ ID 
NO:84) 

3) gif4503155tref|NP 001903.11 cathepsin L (Homo sapiens] (SEQ ID NO:85) 

4) gilll493685lgblAAG35605.1lAF201700 1 (AF201700) cysteine protease [Cercopithecus aethiops] (SEQ ID 
NO:86) 

5) gi|5822035 t pdb|lCS8 [A Chain A, Crystal Structure Of Procathepsin L (SEQ ID NO:87) 

6) gill0185Q20lemblCAC08809.11 (AJ279008) cathepsin L [Canis firariliaris] (SEQ ID NO:88) 



NOV 4 



gi 
gi 
gi 
gi 
gi 



15214962 | 
4503155 | 
11493685) 
5822035 | 
10185020 t 



NOV 4 



9* 

gi 
gi 
gi 
gi 



15214962 ) 
4503155) 
11493685) 
5822035) 
10185020 I 



NOV 4 



gi 
gi 
gi 
gi 
gi 



15214962 | 
4503155 | 
11493685 | 
5822035) 
10185020 E 



NOV 4 

gi 1 15214962 | 




160 



170 



180 
..I.. 



190 



200 
I 

r 



MFj2KTGyjLlSL^Ei^LVDCSGPQGNEGCNGGL^YgF^/QDi^G^SE 
MFRKTGj?jIiISLSEQNLVDCSGPQGNEGCNGGLMDYAFQYVQDNGGLDSBE 
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gi 4503155) 
gi 11493685] 
gi 5822035] 
gi 101850201 



mfrktggllslseqnlvdcsgpqgkegcngglmdyafqyvqdnggldsee 
mfrktgjjlgslseqnlvdcsgpqgnegcngglmdyafqyvgdnggldsee 
mfrktgsliislseqniivdcsgpqgnegcnggltjdyafqtvqdnggldsee 
mfrktg^lSs^sbQnlvidcs^qgnegcnggl^SafSyv^dnggldsee 



MOV 4 



15214962) 
4503155) 
11493685 | 
5822035 | 
10185020) 



210 



220 



230 



240 



250 




260 



NOV 4 

gi 
gi 
gi 
gi 



15214962 | 
4503155) 
11493685) 
5822035) 
10185020) 



270 



280 



290 



300 




NOV 4 



15214962 | 

4503155) 

11493685) 

5822035) 

10185020) 



310 



320 



330 




Tables 4E and 4F list the domain description from DOMAIN analysis results against 
5 NOV4. This indicates that the NOV4 sequence has properties similar to those of other 
proteins known to contain these domains. 



Table 4E. Domain Analysis of NOV4 

gnl|pfamlpfaro00112 r Peptidase^Cl, Papain family cysteine protease (SEQ 
ID NO: 89) 

Length = 220 residues, 100.0% aligned 
Score = 266 bits (680), Expect - le-72 



N0V4 


114 


IPrSVDNraKG~YKTEVKDQ£0^ 


171 






+1 1 lll+II +11111111111)11111 Mill- III tl+IM llllli 




P£ara00112 


1 




60 


NOV4 


172 




228 










Pfam001l2 


61 




117 


NOV4 


229 


PSR- BKDIAKAVATVGPISVAVGASHVFFQ^^ 


287 






1 1+ 1 Ml 11+111+ 1 II II III I 1 IIII + MII + 




Pfara00112 


118 


PYNDEEAIXJAALAT^PVSVAIDAYE^^ 


176 


NOV4 


288 


ADSD1JNKYWLVKNSWGKNWGMDGYI KMAKDRRNNCGIATAASYPT 332 








IMIIIII +11 +11 ++I+ 1 1111+ III) 




Pfam00112 


177 


-GI)GGKPYWIVKNSWGTDWGBNGYFRIARGGin^CGIASBASYPI 220 
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Table 4F. Domain Analysis of NOV4 

gnl | Smart | smart 00 645 , Pept_Cl, Papain family cysteine protease (SEQ ID 
NO:90) 

Length ~ 218 residues, 100.0% aligned 
Score = 251 bits (640) , Expect = 6e-68 



NOV4 114 I PTSVDWREKGYMTFVKDQGQCGSCWAFSATGAIjEGQMFWKTG- KLI SLNKLNLVDCSGP 172 

-1 I IIMI +111111111)1111111111111+ III II+II+I llllll 

Smart0645 1 LPBSFDWRKKC^VTPVKDQGQO^C^ 60 
N0V4 173 QGNEGCNGGLMNYHFBFVQDHSGQBSBTSYPLBSK- VKTCRYNPKYSAA- - -NDTGFVDI 22S 

ii nun + + 1 +)+ ii i i i hi i+ 

Smart0645 61 ~C3^GCNGGI>PDNAFEYIK3^ 119 
N0V4 229 PSRBKDIiAKAVATVGPI SVAVGASHVPFQFYKK6lYFEPRClDPESI*DHAMLVVSYSYBGA 288 

+ 1+ 1 +in n+m+ ii inn in i i j*i 1 1 i 

Smart0645 120 YKDBE I IjKEAVANGGPVS VAIDASD - - PQFYKSGIYDHPGCGSGIjIiNHAVTjIVGY GT 174 

NOV4 289 DSDNNKYWLVKNSWGKNWGMDGYI KMAKDRRNNCGI -ATAASYP 331 

+ ll+MIIM +11 +11 ++I+ I III 1+ III) 

Smart0645 175 SENGKDYWIVKNSWGTDWGENGYFRIARGVNNECGIEASVASYP 218 



Cathepsins are lysosomal proteases that are distributed in many normal tissues and are 
primarily responsible for intracellular catabolism and turnover. Studies suggest that cathepsin- 
L may have some roles in terminal differentiation (PMID: 10699763, UI 20164186). 
Cathepsin-L, a lysosomal cysteine proteinase belongs to the papain family. This proteinase is 
different from other members of the mammalian papain family cysteine proteinase in the 
following ways: (i) the cathepsin-L gene is activated by a variety of growth factors and 
activated oncogenes, (ii) procathepsin-L, a precursor form of cathepsin L is secreted from 
various cells, (iii) the mRNA level of cathepsin-L is related to the in vivo metastatic protential 
of the transformed cells. Thus, the regulation of the cathepsin-L gene and the extracellular 
functions of secreted procathepsin-L are tightly coupled (PMID: 9524064, UI:98 182239). 

Studies also suggest that cathepsin-L may have some roles in the terminal 
differentiation (PMID: 10699763, UI: 20164186). The increased level of cathepsins in tumors 
together with their ability to degrade extracellular matrix protein has led to the hypothesis that 
they are involved in the process of invasion and metastasis. In 8 cases of 
dermatofibrosarcoma protuberans (DFS), five cases of atypical fibroxanthoma (AFX) and 
twenty cases of dermatofibroma (DF). Expression of cathepsins B and pro-D could be detected 
in 5 of the 8 cases (62.5%) of DFS, whereas cathepsin pro-L was found in 4 (50%) cases. All 
AFX expressed cathepsin pro-L, whereas cathepsins B and pro-D were observed in 4 out of 5 
cases. None of the malignant tumors showed a recurrence or metastasis after a period of four 
years. No expression of cathepsins in DF was found In the epidermis and appendages, an 
expression of cathepsins pro-D, pro-L and B was seen. Cathepsins may be markers of 
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increased metabolism rather than specific markers of malignancy (PMID: 9649659, UI: 
99075963). 

The above defined information for NOV4 suggests that this NOV4 protein may 
function as a member of a cathepsin-L precursor-like protein family. Therefore, the NOV4 
nucleic acids and proteins of the invention are useful in potential therapeutic applications 
implicated in various diseases and disorders described below and/or other pathologies. For 
example, the NOV4 compositions of the present invention will have efficacy for treatment of 
patients suffering from growth of soft tissue sarcomas; cathepsin L is induced in tumors by 
malignant transformation, growth factors, and tumor promoters suggesting they play an 
important role in tumor invasion and metastasis. Additionally, cathepsin L may be involved in 
bone resorption implicating possible roles in bone diseases such as osteoporosis, or bone 
cancers. Additional disorders include Cardiomyopathy, Atherosclerosis, Hypertension, 
Congenital heart defects, Aortic stenosis, Atrial septal defect (ASD), Atrioventricular (A-V) 
canal defect, Ductus arteriosus, Pulmonary stenosis, Subaortic stenosis, Ventricular septal 
defect (VSD), valve diseases, Tuberous sclerosis, Scleroderma, Transplantation, 
Adrenoleukodystrophy, Congenital Adrenal Hyperplasia, Diabetes, Vori Hippel-Lindau (VHL) 
syndrome, Pancreatitis, Endometriosis, Fertility, Inflammatory bowel disease, Diverticular 
disease, Hirschsprung's disease, Crohn's Disease, Hemophilia, hypercoagulation, Idiopathic 
thrombocytopenic purpura, immunodeficiencies, Osteoporosis, Hypercalcemia, Arthritis, 
Ankylosing spondylitis, Scoliosis, Endocrine dysfunctions, Diabetes, Growth and reproductive 
disorders, Psoriasis, Actinic keratosis, Acne, Hair growth, allopecia, pigmentation disorders, 
endocrine disorders. The NOV4 nucleic acid encoding cathepsin-L precursor-like protein, and 
the cathepsin-L precursor-like protein of the invention, or fragments thereof may further be 
useful in diagnostic applications, wherein the presence or amount of the nucleic acid or the 
protein are to be assessed. 

NOV5 

A disclosed NOV5 nucleic acid of 491 nucleotides (also referred to as GMba381 18_A) 
encoding a novel fatty acid-binding protein-like protein is shown in Table 5 A. An open 
reading frame was identified beginning with an ATG initiation codon at nucleotides 10-12 and 
ending with a TAA codon at nucleotides 462-464. Putative untranslated regions upstream from 
the initiation codon and downstream from the termination codon are underlined in Table 5 A, 
and the start and stop codons are in bold letters. 

Table 5A. NOV5 Nucleotide Sequence (SEQ ID NO:9) 

15atgctgccat(x:cgacgtaga^ 
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cagttcagcagctggaaggaagatggcgcctgctggacagcaaa 

agksagctaggagtcggaa^ 

tcacttgtgatggcagaaacctcaccacaaaaac 

cttgtaccctg(^gatgagtttg^^ 

gcaactttacagatggtgcattggttcagcatcagga 

caagaaaattgaaagatgggaaattivgtggtggagtg^ 

GGATCTATGAAAAAGTAGAATiUVAAAOTCCATCATCACT 

The N0V5 nucleic acid was identified on chromosome 13 and has 458 of 480 bases 
(97%) identical to a Homo sapiens Fatty Acid-Binding Protein mRNA (GENBANK-ID: 
HUMFABPHA) (B = L9e^) 

A disclosed NOV5 polypeptide (SEQ ID NO:10) encoded by SEQ ID NO:9 is 135 
amino acid residues and is presented using the one-letter code in Table 5B. Signal P, Psort 
and/or Hydropathy results predict that NOV5 does not have a signal peptide and is likely to be 
localized in the cytoplasm with a certainty of 0,6500. 



Table 5B. Encoded NOV5 protein sequence (SEQ ID NO:10) 

MAOTQQLEGRWRLLDSKGFDBYMK^ ITCDGI^TTKTESTLKTTQFSCTLGDE 
FEBTTAIXaRKTOWCNFTOGALVQH^ 

io " ■ — — 

The NOV5 amino acid sequence has 129 of 135 amino acid residues (95%) identical 
to, and 134 of 135 residues (99%) similar to, the Homo sapiens 135 amino acid residue Fatty 
Acid-Binding protein Q01469 (E = 6. le" 67 ). The global sequence homology is 97.037% amino 
acid similarity and 95.556% amino acid identity. 

1 5 NOV5 is expressed in at least the following tissues: Sensory System.Skin, Nervous 

System JBrain, Male Reproductive System/Testis, Respiratory SystemXung, Larynx, Female 
Reproductive System, .Placenta, Whole Organism, Cardiovascular SystemJHeart, Endocrine 
System.Parathyroid Gland, Hematopoietic and Lymphatic System, Hematopoietic Tissues, 
Liver, Tonsils, Gastro-intestinal/Digestive SystemXarge Intestine, Colon, Stomach, 

20 Oesophagus, Urinary System,Kidney. In addition, the NOV5 is predicted to be expressed in 
the following tissues because of the expression pattern of a closely related Mus musculus Fatty 
Acid-Binding Protein homolog (GENBANK-ID: ACC:Q05816): Sensory SystemuSkin, 
Nervous System.Brain, Male Reproductive SystemTestis, Respiratory SystemXung, Larynx, 
Female Reproductive System, .Placenta, Whole Organism, Cardiovascular System.Heart, 

25 Endocrine System.Parathyroid Gland, Hematopoietic and Lymphatic System, Hematopoietic 
Tissues, Liver, Tonsils, Gastro-intestinal/Digestive System.Large Intestine, Colon, Stomach, 
Oesophagus, Urinary System and Kidney. 

NOV5 also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 5C. 
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Table 5C BLAST results for NOV5 



Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi | 13651563 |ref |XP 


similar to 
GASTRIN"/ CHOLECYST 
OKININ TYPE B 
RECEPTOR (CCK-B 
RECEPTOR) [Homo 
sapiens] 


135 


135/135 
(100%) 


135/135 
(100%) 


2e-65 


015760. l| 


gi | 4557581 |ref|NP 0 


fatty acid 
binding protein 5 
(psoriasis- 
associated) [Homo 
sapiens] 


135 


129/135 
(95%) 


134/135 
(98%) 


3e-63 


01435. 1| 


gi | 13651468 |ref |XP 


similar to 
G&STRIN/CHOLECYST 
OKIttIN TYPE B 
RECEPTOR (CCK-B 
RECEPTOR) [Homo 
sapiens] 


135 


125/135 
(92%) 


132/135 
(97%) 


6e-63 


016351. 1| 




gi I 13651882 Iref (XP 


fatty acid 
binding protein 5 
(psoriasis- 
associated) [Homo 
sapiens] 


135 


120/135 
(88%) 


130/135 
(95%) 


le-59 


011655.51 fatty 


acid binding 
protein 5 
(psoriasis- 
associated) [Homo 
sapiens] 


gi | 14746180 Iref |XP 


similar to 
GASTRIN/ CHOLECYST 
OKININ TYPE B 
RECEPTOR (CCK-B 
RECEPTOR) [Homo 
sapiens] 


135 


119/135 
(88%) 


128/135 
(94%) 


5e-59 


018419.21 





The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 5D. 



Table 5D Clustal W Sequence Alignment 



1) NOV5 (SEQ ID NO: 10) 

2 ) qi 113651563 | reflXP 015760.1 1 similar to GASTRIN/CHOI»BCYSTOKININ TYPE B RECEPTOR 
(CCK-B RECEPTOR) [Homo sapiens] (SEQ ID NO: 91) 

3 > gi 1 4557581 [reflNP 001435. l| fatty acid binding protein 5 (psoriasis -associated) 
[Homo sapiens] (SEQ ID NO: 92) 

4) gi [13651468 Iref | XP 016351.1 1 similar to GASTRIN/ CHOLECYSTOKININ TYPE B RECEPTOR 
(CCK-B RECEPTOR) [Homo sapiens] (SEQ ID NO: 93) 

5 > gi 113651882 1 reflXP 011655.51 fatty acid binding protein 5 (psoriasis- 
associated) [Homo sapiens] (SEQ ID NO: 94) 

6) gi 1 14746180 Iref [XP 018419.21 similar to GASTRIN/CHOLECYSTOKININ TYPE B RECEPTOR 
(CCK-B RECEPTOR) [Homo sapiens] (SEQ ID NO; 95) 



NOV 5 




13651563] 


3i 


4557581 J 


gi 


13651468 


gi 


13651882 


gi 


14746180 




£0 70 80 90 100 

-..| - ^|....|....|....|....|....|....|....|....| 

NOV 5 

gi 1 136515631 
gi | 4557581 | 



NI,TgKTESTLKTTQFSCTL(3jgFEETTADGRKTQTVCOTTDGALVQHQEW 
NLTjj|KTESTIjKTTQPSCTLGS|FEETTADGRKTQTVCNFTDGALVQEQEW 
HLTIKTSSTLKTTQFSCTtGEaFEETXADGRKTQTVCNFTCGALVQHQEW 
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MOV 5 

13651563 
4557581 | 
13651468 
13651882 
14746180 



NLTIKTESTDKTTQFSC^LGEgFEETTADGRKTQTVCNFTDGALVQHQEW 
NLTIKTESTLKTTQFSCTLGEgFEErTADGRKTQTVCNFTDGALVQHQEK 
N^IKTESTLKTTQgSgTLGE^FBESjTADGRgTQTVCNFTDG&LVQHQEW 



dg ke s t i tr k lkd gk l wecvmt^vtctr iyekve 
dgkestitrklkdgklwecvt.^tSvtctriyekve 

DGKESTITRKLKDGKLVVECVl'Il^jvTCTRIYEKVE 
DGKESTlTRKLKDGKLWECV^INgVgCTRIYEKVE 

dgkeJti^rklkdgklwJIcvmnRvtctriyekve 

DGKSSTITRKLKDGKLWEgVI'arSvgCTRIYEKSg 



Table 5E list the domain description from DOMAIN analysis results against N0V5. 
This indicates that the N0V5 sequence has properties similar to those of other proteins known 
to contain this domain. 



Table SB. Domain Analysis of NOV5 

gnl | Pf am 1 pf am0006l . lipocalin, Lipocalin / cytosolic fatty-acid 
binding protein family. Lipocalins are transporters for small 
hydrophobic molecules, such as lipids, steroid hormones, bilins, and 
retinoids. Alignment subsumes both the lipocalin and fatty acid 
binding protein signatures from PROSITE. This is supported on 
structural and functional grounds. Structure is an eight-stranded beta 
barrel. (SEQ id NO: 96) 
Length = 145 residues, 100.0% aligned 
Score * 47.8 bits (112), Expect = 4e-07 



NOV5 6 QLBGRWRLIDSKGFDEYMK- BI/3VGIALQKMGAMAK^ PDCI ZTCIXi^LTTKTESTIJCTT 63 

+ i+i i+ 1 ii *i mi i *i i + i ii i+ i 

PfamOOOGl 1 KFAGKWYLVASANFDPBLKBRLGVLEA^ 60 

NOV5 64 QFSCTLG©BFKBTTAIX3RKT^^ 114 

MnOOOCl 61 KTK kLUI^L^^ 

NOV5 115 KLWBCVM NNVTCTRIYBKV 134 

+1 +11 III 1+ 

P£am00061 120 BI*PBTATKBTjGIPKiaJVVCTRQTKRC 145 

Fatty acid metabolism in mammalian cells depends on a flux of fatty acids, between 
the plasma membrane and mitochondria or peroxisomes for beta-oxidation, and between other 
cellular organelles for lipid synthesis. The fatty acid-binding protein (FABP) femily consists 
of small, cytosolic proteins believed to be involved in the uptake, transport, and solubilization 
of their hydrophobic ligands. Members of this femily have highly conserved sequences and 
tertiary structures. Fatty acid-binding proteins were first isolated in the intestine (FABP2; 
OMIM- 134640 ) and later found in liver (FABP1; OMIM- 1346501 striated muscle (FABP3; 
OMIM- 134651 ), adipocytes (FABP4; OMIM- 600434) and epidermal tissues (&-FABP; 
GDB ID: 136450 V 
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Epidermal fatty acid binding protein (E-FABP) was cloned by as a novel keratinocyte 
protein by Madsen et al (1992, PMID: 1512466) from skin of psoriasis patients. Later using 
quantitative Western blot analysis, Kingma et al. (1998, PMID: 9521644) have shown that in 
addition to the skin, bovine E-FABP is expressed in retina, testis, and leas. Since E-FABP was 
originally identified from the skin of psoriasis patients, it is also known as psoriasis- 
associated fatty acid-binding protein (PA-FABP). PA-FABP is a cytoplasmic protein, and is 
expressed in keratinocytes. It is highly up-regulated in psoriatic skin. It shares similarity to 
other members of the fatty acid-binding proteins and belongs to the fabp/p2/crbp/crabp family 
of transporter. PA-FABP is believed to have a high specificity for fatty acids, with highest 
affinity for cl8 chain length. Decreasing the chain length or introducing double bonds reduces 
the affinity. PA-FABP may be involved in keratinocyte differentiation. 

hnmunohistochemical localization of the expression of E-FABP in psoriasis, basal and 
squamous cell carcinomas has been carried out in order to obtain indirect information, at the 
cellular level, on the transport of the fatty acidss. (Masouye et al, 1996, PMID: 8726632). E- 
FABP was localized in the upper stratum spinosum and stratum granulosum in normal and 
non-lesional psoriatic skin. In contrast, lesional psoriatic epidermis strongly expressed E- 
FABP in all suprabasal layers, like nonkeratinized oral mucosa. The basal layer did not 
express E-FABP reactivity in any of these samples. Accordingly, basal cell carcinomas were 
E-FABP negative whereas only well-differentiated cells of squamous cell carcinomas 
expressed E-FABP. This suggests that E-FABP expression is related to the commitment of 
keratinocyte differentiation and that the putative role of E-FABP should not be restricted to the 
formation of the skin lipid barrier. Since the pattern of E-FABP expression mimics cellular FA 
transport, our results suggest that lesional psori atic skin and oral mucosa have a higher 
metabolism/transport for FAs than normal and non-lesional psoriatic epidermis. 

The above defined information for NOV5 suggests that this NOV5 protein may 
function as a member of a fatty acid-binding protein family. Therefore, the NOV5 nucleic 
acids and proteins of the invention are useful in potential therapeutic applications implicated in 
various diseases and disorders described below and/or other pathologies. For example, the 
NOV5 compositions of the present invention will have efficacy for treatment of patients 
suffering from psoriasis, basal and squamous cell carcinomas, obesity, diabetis, and/or other 
pathologies and disorders involving fatty acid transport of skin, oral mucosa as well as other 
organs, Cardiomyopathy, Atherosclerosis, Hypertension, Congenital heart defects, Aortic 
stenosis , Atrial septal defect (ASD), Atrioventricular (A-V) canal defect, Ductus arteriosus, 
Pulmonary stenosis, Subaortic stenosis, Ventricular septal defect (VSD), valve diseases, 
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Tuberous sclerosis, Scleroderma, Transplantation, Adrenoleukodystrophy, Congenital Adrenal 
Hyperplasia, Diabetes, Von ffippel-Lindau (VHL) syndrome, Pancreatitis, Endometriosis, 
Fertility, laflanimatory bowel disease, Diverticular disease, Hirschsprung's disease, Crohn's 
Disease, Hemophilia, hypercoagulation, Idiopathic thrombocytopenic purpura, 
immunodeficiencies, Osteoporosis, Hypercalceimia, Arthritis, Ankylosing spondylitis, 
Scoliosis, Endocrine dysfunctions, Diabetes, Growth and reproductive disorders, Psoriasis, 
Actinic keratosis, Acne, Hair growth, allopecia, pigmentation disorders and endocrine 
disorders. The NOV5 nucleic acid encoding fatty acid-binding protein, and the fatty acid- 
binding protein of the invention, or fragments thereof, may further be useful in diagnostic 
applications, wherein the presence or amount of the nucleic acid or the protein are to be 
assessed. 



NOV6 



NOV6 includes nine novel neurolysin precursor-like proteins disclosed below. The 
disclosed proteins have been named NOV6a, NOV6b, NOV6c, NOV6d, NOV6e, NO V6f, 
NOV6g, NOV6h and NO V6i. 
NOV6a 

A disclosed NOV6a nucleic acid of 2170 nucleotides (also referred to as 
SC133790496_A) encoding a novel neurolysin precursor-like protein is shown in Table 6A 
An open reading frame was identified beginning with an ATG initiation codon at nucleotides 
16-18 and ending with a TGA codon at nucleotides 2128-2130. Putative untranslated regions 
upstream from the initiation codon and downstream from the termination codon are underlined 
in Table 6A, and the start and stop codons are in bold letters. 



Table 6A. NOV6a Nucleotide Sequence (SEQ ID NO:ll) 

CCTCTCAGOOTCCC^ 

GGATTTTACTCAGAATCJACGTTA^ 

GGCTGGCM&AATGTTC 

6TGCAQACCAAACAGGTGTACQATCCT6TTGGAATC 

TGCAGGCACTGGCAOA^ 

ATCCTCTGACAAAGAAGTACG^ 

ATGAGCATGAGAGGAGATATATTTGAGAGAATTO^ 

AACCTGAGGCC^GACGATACTTGGAAAAGTCAAT^^ 

ACAAGTACAGAATGAAATCAAATCAATGAAiGAAAA 

CTCAATGAGGATGATACCTTCCTTGTATTTTCCAAGGCT 

ACSGTTTAGAAAAGACAGATGATC^CAM^ 

GAAGAAATGTTGTATCCCTGAAACCAGAAGAAGK^ 

AACACXATAATTTTGOUX^GCTACT 

ATGCTGACTTraTCCTTGAAATGAACACT 

AAGCCAQAAGTTAAAACCCTTGGGTGAAGCAQAACGA^ 

AAAGACAGGGGTTTTGAATATGATGGGAAAATCAATGCC^ 

AGGAACTCAAGTATTCCATAGACCAAGAGTTCCTCAAGGAATACTTC 

CTTGCTGAACACCTACmGGAGTTGTTGC^ 

AAGAGTGCTACACTTTATACTGTGAAGGATAAAGCTACA^ 

TCTATCCAAGGGAAGGAAAATACAATCATGCGGCCTGCTTCGGT 

TGGAAGCCGGATGATGG^TGGCTGCCCTCGTGGTGAACTTCTCACA 
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CTCCTGA(^CACGACGAGGTGA^ 

AGACTGATTTTGCAC6ATTTAGCGGAACAAATCT 

TGAAAATTGK3GTGTG<^AC^ 

GCAGACGATCTGCTTGAAAAACTTGTTGCTTOTCTTATGTO 

CTGCTCAQAAATATTAGGAGTTGCAGCTACTCCAG^ 

GGGGGATACGATGGCCTl^TATTATGGATATCTTTGGAGTGAAGTA 

GTTTTAAAAAAGAAGGGATAATGAATCCAGAGG 

TGGGGGATCTCTGGACGGCATGGACATGCTCCACAATTTCTT 

CTAAT£ftGTAC&(^CCTGCATC 



The disclosed NOV6a nucleic acid sequence was identified on chromosome 5 and has 
1994 of 2170 (91%) identical to aSus scrofa Neurolysin Precursor mRNA (GENBANK-BD: 
PIGSABP)(E = 0.0). 

5 A disclosed NOV6a polypeptide (SEQ ID NO: 12) encoded by SEQ ID NO: 1 1 is 704 

amino acid residues and is presented using the one-letter amino acid code in Table 6B. Signal 
P, Psort and/or Hydropathy results predict that NOV6a contains a signal peptide and is likely 
to be localized at the plasma membrane with a certainty of 0.7000. The most likely cleavage 
site for a NOV6a peptide is between amino acids 17 and 18, at: VGG-SR. 



Table 6B. Encoded NOV6a protein sequence (SEQ ID NO:12). 

MI ARCLIiAVRSLJE^VGGSRILLROTLGREVMS PLQAMS S YTVAGRNVLRWDLSPEQI KTRTEELI VQTKQVYDAVG 
MLGIEEVTY3^CIiQALADVEVK^ 

CDLGKIKPEARRYLEKS I KMGKRNGIjHLPEQVQNEI KSMKKKMSBLCIDFNKNLNED 

DSLEKTDDDKyKITLKYFHyF 

EMNTAKSTSRVTAFLDDLSQKLK^ 

KEYFPIEVVTEGnLNTreQEL^ 

GCLLPDGSRMMAVAMiVVNFSQPVAGRPSl»IiRHD 

ENVWJDVDSLRRIWSKHYKDGSPIADDI^ 

VAATPGTNMPATFGHLAGGYDGQYYGYLW^ 

FLKREPNQKAFLMSRGIiHAP 

10 

The NOV6a amino acid sequence has 661 of 704 amino acid residues (93%) identical 
to, and 667 of 704 amino acid residues (96 %) similar to, the Sus scrofa 704 amino acid 
residue Neurolysin Precursor protein (Q02038) (B = 0.0). The global sequence homology is 
95.164% amino acid homology and 94.026 % amino acid identity. 

1 5 NOV6a is expressed in at least the following tissues: Whole Organism, Sensory 

System, Skin, Foreskin, Gastro-intestinal/WgestiveSystem, Large Intestine, Colon, Salivary 
Glands, Cardiovascular System, Vein, Umbilical Vein, Female Reproductive System, Uterus, 
Nervous System, Brain, Prosencephalon/Forebrain, Diencephalon, Thalamus, Cardiovascular 
System, Artery, Coronary Artery, Heart, Male Reproductive System and Prostate. In addition, 

20 NOV6a is predicted to be expressed in the following tissues because of the expression pattern 
of a closely related Sus scrofa Neurolysin Precursor homolog (GENBANK-ID: PIGSABP): 
Whole Organism, Sensory System, Skin, Foreskin, Gastro-intestinal/Digestive System, Large 
Intestine, Colon, Salivary Glands, Cardiovascular System, Vein, Umbilical Vein, Female 
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Reproductive System, Uterus, Nervous System, Brain, Proseacephalon/Forebrain, 
Diencephalon, Thalamus, Cardiovascular System, Artery, Coronary Artery, Heart, Male 
Reproductive System and Prostate. 

NOV6a also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 6C, 



Table 6C BLAST results for NOV6a 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi | 417743 I Sp [Q02038 
INBOL PIG 


NEUROLYSIN 

PRECURSOR 

(NEUROTENSIN 

ENDOPEPTIDASE) 

(MITOCHONDRIAL 

OLIGOPEPTIDASE M 

[Sus scrofa] 


704 


661/705 
(93%) 


677 /705 
(95%) 




gi | 14149738 |ref|NP 
065777. l| 


neurolysin; 
KIAA1226 protein; 
neurotensin 
endopept idase 
{Homo sapiens] 


704 


700/705 
(99%) 


701/705 
(99%) 


0.0 


gi| 1171691 |sp|P4267 
6|NEUL RAT 


NEUROLYSIN 
PRECURSOR 

(NEUROTENSIN 
ENDOPEPTIDASE) 

(MITOCHONDRIAL 
OLIGOPEPTIDASE M) 

[Rattus 
norvegicus] 


704 


626/703 
(89%) 


667/703 
(94%) 


0.0 


gi| 1783127 |dbj fBAAl 
9063.1) (AB000172) 


endopeptidase 
24.16 type M2 
[Sus scrofa] 


745 


652/691 
(94%) 


668/691 
(96%) 


0.0 


gi| 1783123 (dbilBAAl 
9061. If (AB000170) 


endopeptidase 
24.16 type M3 
[Sus scrofa] 


681 


644/682 
(94%) 


660/682 
(96%) 


0.0 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 6D. 



Table 6D Information for the ClustalW proteins 

1) NOV6a (SEQ ID NO:I2) 

2) gil417743lsp|Q02038rNEUL PIG NEURQLYSIN PRF/TI TRROR (KTCTTttrmTN^ ENDOPEPTIDASE) 
(MITOCHONDRIAL OLIGOPEPTIDASE M [Sus soofaj (SEQ ID NO.^7) 

3^ gill4149738freff NP 065777.1) neurolysim 1QAA1226 protein; neurotensin endoDeDtidase FHomo saniensl 
(SEQIDNO:98) ^ J 

4) rill 171691lsp[P42676DreOL RAT NRTTROLYCTM PRECURSOR (NEUROTENSIN ENDOPEPTIDASE) 
(MITOCHONDRIAL OLIGOPEPTIDASE M) [Rattus norvegicus] (SEQ ID NO:99) 

5) gill783127ldbitBAA19Q63.ll (AB000172) endopeptidase 24.16 type M2 [Sus scrofa] (SEQ ID NO:100) 
<*) fflU783123ldbilBAA19061.1[ (AB000170) endopeptidase 24.16 type M3 [Sus scrofe] (SEQ ID NO:101) 



10 



20 



NOV6A 




417743 | 


gi 


14149738 


gi 


1171691 


gi 


1783127 


gi 


1783123 



mvypeghlarelgatfsssaplgghpfp: 
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60 



70 
■I- 



80 



SO 
•I- 



100 



NOV6A 




417743 | 


gi 


14149738 


gi 


1171691 


gi 


1783127 


gi 


1783123 



NOV6A 


gi 


417743) 


gi 


14149738 


gi 


1171691 


gi 


1783127 


gi 


1783123 



WOV6A 


gi 


417743 | 


gi 


14149738 


gi 


1171691 


gi 


1783127 


gi 


1783123 



NOV6A 


gi 


417743 ) 


gi 


14149738 


gi 


1171691 


gi 


1783127 


gi 


1783123 



WOV6A 


gi 


417743 j 


gi 


141497381 


gi 


1171691 




gi 


1783127 




gi 


1783123 





NOV6A 


gi 


417743) 


gi 


14149738 


gi 


1171691 


gi 


1783127 


gi 


1783123 



NOV6A 


gi 


417743 | 


gi 


14149738 


gi 


1171691 


gi 


1783127 


gi 


1783123 



NOV6A 
gi 417743 | 
gi 14149738 | 
gi 1171691 | 
gi 1783127 j 



rEl^rvggsqillrmtlgreKmsplqamssztvsgrnvlrwdlspeqikH 

R5L*RVGGS?ILLRMTLGRE^'ISPLQAMSSYTvSGRNVLRWDLSPEQIKg 

rBlSrvggsIillrmtlgreJmsplqam 

yfl ^VGGSgSLR MTLQRB^SPLQ&MSSVT^GRNVLRWDLSPBQIKg 
JjJBHHjjBHjHMTLG R E§MS PLQ AMS S YTVSGRUVLRWDL S PEQ IK'3 



RTESLljQTKQVyDggGMLglEEVTYENCIjQALADVEVKYIVERTMLDFP 

rteeliaqtkqvydWgmlSieevtyenclqalabvevkyivertmldfp 

RTE3Ll5JjQTKQVYDffiG^IEEVTYENCLQALADVEVKYIVERTMLDPP 
RTEjLIAQTKQVYDffiGgMjSEVTYENCLQgLAEgEVgYIVERTMLDPP 

rteeliaqtkqvydsgmrsleevtyenclqalad^/evkyivertmldfp 
rteelxaqtkqvyd^gmlSieevtyenclqaladvevkyivertmldfp 



QHVSSDKEVRAASTEADKRLSRFDIEMSMRgDIFjlRIV^LKETCDLGKIK 
QHVSSDKEVRAASTEADKRLSRFDIEMSMREDIFgRlVgLtgETCDLGKIK 
QHVSSDKEVRAASTEADKRLSRFDIEMStmgDIFgRIVmLTETCDLGKIK 

qhvssd^evraasteadk^lsrfdiemsm 

qwssdkevraasteadkrlsrfdiemskredifgrivglgetcdlgkik 
qhvssdks^aasteadkrlsrfdiensmrsdifflrivgl^etcdlgkxk 



PEARRYLEKSmKMGKRNGLHLPEQVQNEIK|MKKRMSELCIDFNKNLNED 
PEARRYLEKsSKMGKRNGLHLPEQVQNEIKgliKKRMSELCIDFNKNLNED 
PEARRYLEKS«KMGXRHGLHLPEQTONSIK^'IKKR>IS3LCIDFNKNLNED 
PEARRYLEXsSxMGXRNOL^ 

PEARRYLEXsSKMGKRNGLHLPEQVQNEIXjpiKXRMSELClDFNKNLNED 
FEARHYLEKSfeKMGKRNGLHLPEQVQNEIK^-IKKRMSEIiClDFNKNLNED 



dtf lvf s k a elgalpdd fids lektdb jgx yk i t l k yp h yfp vmkkc cipe 
dtflvfskaslgalpddfxdslektotSkykitlkyphyfp^ikkccipe 

DTFLVFSKAELGALPDDFIDSLEKTDeSxYKITLKYPHYFPVT'IKKCCIPE 
DTgLVFSKASLGALPDDFIDSLEKTD^KYKSTLKYPHYFP^rKKCCgPE 
2 T F L YF 3 X A HL G A L P £ C F I D 3 L EK T 3 cjjjx YX 171- K Y P K Y F P VMX X C C I F E 
? LVF A31GALPDD F IP S LEXTCD^X YK I TLK.YP HYFP7KXX C CIPE 



kst^vtaflddlsqklxplgeaerefilnlkkxecj^c-feydoxinav: 
x3t^/taflddlsqklkplgeaerefiln^kkkece5^gfeydgki>taw 
kst^/taflddlsqklkplgeaerefil^lkkkec^Egfeydgkinaw 

XST^^AFLDDLSQXLKPLGEASREFILgLKKXECESgGFEYDGXINAV; 



" l^jG F E Y D QX I N A'a 

KSTi^V'IAFLDDLSQKLXPLGEAEREFILNLKKXECES^GFEYDGXIHAV; 



^ST^VTAFLDDLSQKLKPLGEAEREFIL^LKKKEGSEmGFEYDGXINA'a 



DLgYYMTQTEELKYSa^QEgLXEYFPIS^/TEGLL^YQSLLGIjSFEQ-jT 
DLHYYI-1TQTEELKYSVDQe|jLKEYFPIEWTEGLLNIYQ3LLGLSFEQ^/T 
DLyYYKTQTEELKYSyDQEyjliKEYFPIEin/TSGIiLNyYQELLGLSFEQ'jT 
DLHYYMTQTEELKYSVDQEgLKEYFPlBWTEGLLglYQELLGLSFEQVg 
DLHYYMTQTEELKYSVDQEnLKSYFPIEWTEGIiLNlYQELliGLgFEQVT 
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gi | 1783123 | 



NOV6A 



gi 
gi 
gi 
gi 
gi 



417743 | 

14149738 

1171691 

1783127 

1783123 



N0V6A 



gi 
gi 
gi 
gi 
gi 



417743 | 
14149738 | 
1171691 
1783127 
1783123 



N0V6A 


gi 


417743) 


gi 


14149738 


gi 


1171691 


gi 


1783127 


gi 


1783123 


N0V6A 


gi 


417743 | 


gi 


14149738 


gi 


1171691 


gi 


1783127 


gi 


1783123 



NOV6A 


gi 


417743 | 


gi 


14149738) 


gi 


1171691 




gi 


1783127 




gi 


1783123 





NOV6A 



gi 
gi 
gi 
gi 
gi 



417743 | 
14149738 | 
1171691 
1783127 
1783123 
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DLHYYMTQTEELKYSVDQEMLKEYPPIEVVTEGLLNIYQELLGLSPEQVT 



I 



460 



470 



I. 



480 
..I.. 



490 
..I.. 



500 



DAHVWNKSVTLYTVKDKATGEVLGQPYLDLYPREGKYNHAACFGLQPGCL 
DAEV^flNKSVTLYTVKDKATGEVLGQFYLDLYPREGKYNHAACPGLQPGCL 
DAHV^'TNKSVTLYTVKDKATGEVLGQFYLDLYPREGKYNHAACPGLQPGCL 
DAHVlCNKSV^LYTVKDKATGEVLGQFYLDLYpREGKYNHAACPGLQPGCL 
DAKVl^SVTLYTVKDKATGEVLGQFYLDLYPREGKYNHAACFGLQPGCL 
DAHVWNKSVTLYTVKDKATGEVLGQFYLDLYPREGKYNHAACFGLQPGCL; 



510 



520 



530 
„ . I . . 



540 
..I.. 



550 



lpdgsr^3^aalvvnfsqpjjagrpsllrhdevrtyphepghvmhqicaq 
lpdgsrmmsvaalwnfsqpSagrpsllrhde^/rtyphefghvi^ihqicaq 

LPDGSRMtlSVAALVVNFSQPgAGRPSLLRHDEVRTYPHEFGHVlfflQICAQ 
LPDGSRMMSVAALWNFSQPgAGRPSLLRHDEVRTYFHEFGHVMHQICAQ 



_L 



560 



I 



570 



I 



580 
..I.. 



I 



590 
..I.. 



• I. 



eoo 
• •I 



XDFARFSGTNVETDFVEVPSQMLENTWWDEDSrjRRLSKKYKDGSPI^DDL 
TDFARFSGTNVETDFVEVPSQMLEmTOJDjjDSLRRLSlCHYKDGSPITDDL 
TDFARFSGTOTETDFVEVPSQMLENWV^^JDSDSLRRLSKHYKDGSPlgDDL 
TDFARFSGTOTETDFVEVPSQMLEm'^DSDSLR2LSKHYKEGi?PITDgL 
TDFARFSGTNVETDFVEVPSQML3KT\ t VWDqDSLRRLSKHYKDGSPITDDL 
TDFARFSGT^7ETDFVSVPSQMLEMTTO\'DuDSLRRLSKHYKDGSPITDDL ! 



610 


620 


630 


640 


650 


..••t..-i....i 











LEKLVASgL^jJjGLLTLRQIVLSKVDQSLHTNTSLDAASSYAKYCgEILG 
LEKLVASRLVNTGLLTLRQIVLSKVDQSLHTNTSLDAASEYAKYCTEILG 
LEKLVASRLVNTGLLTLRQIVrjSKVnQSLHTNTSLDAASEYAKYCgEILG 
LEKLVASRLV^TTGLLTLRQIVliSXvTSQSLH^-gSLDAASSYAKYCTEIIiG 
LEKLVASRLVNTGLLTLRQIVLSKVDQSLHTNTSLDAASEYAKYCTEILG 
LEKLVASRLVNTGLLTLRQIVLSKVTQSLHTKTSLDAASEYAKYCTEILG 



660 



670 



680 



690 



700 




I 



710 



720 



730 



I, 



740 



I 



v l^p-XX YR N'L IIjKPGGSLC G^TML£>«"F LKR E P NQX A F LM S R G I. HA? 
vG^KYRNLILKPGGSLDG^MLQNFLKREPNQKAFLMSRGLHAP 
v GBMK YRMLILKPGGS LD G^MX.^; TFLXREP K A FLM3 R G LH A? 

7G YRN L I L K P G G S L E M L Q N F 1- K R E P NQ K A F L I'tS R G L HA P 
/ Go! !K Y RN L I Ij K P G G S L D GMT M L 7 7 L K R E P K P« F L M S R G L HA ? 



Table 6E lists the domain description from DOMAIN analysis results against N0V6a. 
This indicates that the N0V6a sequence has properties similar to those of other proteins 
known to contain this domain. 
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Table 6E. Domain Analysis of NOV6a 

gnl 1 Pf am | pf am01432 , Peptidase_M3, Peptidase family M3. This is the 
Thimet oligopeptidase family, large family of mammalian and bacterial 
oligopeptidases that cleave medium sized peptides. The group also 
contains mitochondrial intermediate peptidase which is encoded by 
nuclear DNa but functions within the mitochondria to remove the leader 
sequence. (SEQ ID NO: 102) 
Length - 603 residues, 100.0% aligned 
Score « 617 bits (1592) , Expect = 5e-178 



NOVGa 


88 


Pfam01432 


1 


NOV6a 


148 


Pfam01432 


61 


N0V6a 


207 


Pfam0l432 


121 


NOV6a 


267 


Pfara01432 


179 




327 


Pfam01432 


239 


NOV6a 


387 


Pfam01432 


293 


NOV6a 


447 


Pfam0l432 


353 


NOV6a 


507 


Pfam01432 


407 


NOV6a 


567 


Pfam01432 


467 


NOV6a 


624 


Pfam01432 


527 


NOV6a 


684 


Pfam01432 


586 



l+ll ++I + +1 I 111+ 1+ II ++II +1+1 I++ 1+ 

TLKMjDEIiKD^CRVYDI/SEFI^JSMPDKEIiIjEAAKB^EKLSBLMtr^SIiRBDLYTRIjK SO 



+ Hill +11 I +++I+ 111+ + + I +11 + II I I III 



I I 1++ +1 11+ + I III 



II II l+ll I 111 ++ 



|++ | + || | ++ | || ++| HI +|+|+ +|| ||+ | in | 



I HIM ++ II II + I 1 1 1*1 I II 111 + 

TIDBIiKKKBIi GVNBLLPWDHRYYSIiHYREEKYSLDPELLKPyFPL 292 



+ III ++II 11+11+ I 11+ I I 11+ 



ll + l 



+ ii i+ 11++1 ii+iiii ii+i i linn n + 



++ in i iiii+ii + MI+I+ i nun i ii i+im i+ 



i I 11+ + +11 11 II 11+ + I++I III Ml 



hi ii n ++ + i+i + 1 i+i +i i 1++11 i m i ++ n 



ii n++ ii + ii 



Novel variants for the NOV6a nucleic acid and Neurolysin Precursor-like protein 
sequences are also disclosed herein as variants of NOV6a. A variant sequence can include a 
single nucleotide polymorphism (SNP). A SNP can, in some instances, be referred to as a 
"cSNP" to denote that the nucleotide sequence containing the SNP originates as a cDNA A 
SNP can arise in several ways. For example, a SNP may be due to a substitution of one 
nucleotide for another at the polymorphic site. Such a substitution can be either a transition or 
a transversion. A SNP can also arise from a deletion of a nucleotide or an insertion of a 
nucleotide, relative to a reference allele. In this case, the polymorphic site is a site at which 
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one allele bears a gap with respect to a particular nucleotide in another allele. SNPs occurring 

within genes may result in an alteration of the amino acid encoded by the gene at the position 

of the SNP. Intragenic SNPs may also be silent, however, in the case that a codon including a 

SNP encodes the same amino acid as a result of the redundancy of the genetic code. SNPs 

occurring outside the region of a gene, or in an intron within a gene, do not result in changes in 

any amino acid sequence of a protein but may result in altered regulation of the expression 

pattern for example, alteration in temporal expression, physiological response regulation, cell 

type expression regulation, intensity of expression, stability of transcribed message. Variants 

are reported individually, but any combination of all or a subset are also included. 

A disclosed NOV6b nucleic acid (also referred to as 13375342) is a variant of NOV6a, 

encodes a novel neurolysin precursor-like protein, and is shown in Table 6F. NOV6b 

nucleotide changes are underlined in Table 6F. 



Table 6F. NOV6b Nucleotide Sequence (SEQ ID NO:13) 



CCTCTCAGCGCTCCCATGATCX3CCC^ 

TC3U3A&TGACGTTAGGAAGAGJ^^ 

AAG&TG<^TCTTTCA^ 

GTTGGAATGCTCGGTATTGAGG&AGT^ 

TGGAAAGGACCATGCTAGACTTTTCCC 

AAGACTTTCTCGTTTTGATATTGA 

GATCTGGGGAAGATAAAACCTG&GGCCAG^ 

TTCCTGAACAACrTACSU^^ 

CAATGAGGATGATACCTTCXTITGTATTTTC^ 

AAGACAGATGATGACAACTATAAAATTACCT 

AAACCAGAAGAAGGATGGAAATGGCT 

ACTGCGAACCAAGGTGGCCAAACTA 

ACAAGCCGCGTAACGGCOTTTCTrAGA^ 

TGAATTTGAAGAAAfiAGXSAATGCAAAGACAGG 

CATGACTCAGACAGAGGAACTCAACr^ 

GAAGGCTTGCTGAACACCTACCAGGAGTr^ 

GTGTTACACTTrATACTGrrGAAGGRXAAAGCT 

AGGAAAATACAATCATGCGGCCTGCTTCGGTC^^ 

GCTGCtXTrCGTGGTGAACTTCTCACA^ 

TTCATGAGTTTGGTCACGTGATGCATCAG^ 

TGACrrnnAGAGGTGCCAlX^GCAAA 

TATAAAGATGGAAGCCCTATTGCAGACX^T 

TGCGCC!AGATTGTTrrcAGCAAAGTTG^ 

ATACTGCTCAGAAATATTAGGAGTrGCA^ 

TACGATOGCCAATATTATGGATA1CTTO 

GGATAATGAATCCAGAGGTAGTTGGAATGAAATACAG^ 

CATGCTCOVCAATTTCTTGAAACGT^ 

GGGGATCTTTGGTAGCCGTCCATGTCTGGAG^ 



A disclosed NOVb polypeptide (SEQ ID NO: 14) encoded by SEQ ID NO: 13 is is 
presented using the one-letter amino acid code in Table 6G. NOV6b amino acid changes, if 
any, are underlined in Table 6G. 



Table 6G, Encoded NOV6b protein sequence (SEQ ID NO:14). 



MIARttiliAVRSLRRVGGSRILL^ 

ENCLQALADVE VKYI VERTMIjDF PQHVS SDKEVRAASTEADKRLSRPD I EMSMRGD I FERI VHLQETCDLGKI KPEARRYLEKSI 

KMGKRNGLHliPEQVOireiKSMKKRMSELC^ 

CIPETRiraMEMAFNTRCKKgMfTIII^ 
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KKKECKDRGFEYIXSKINAWDIjYYYMTQT 

KATGEVLGQFYLDLYPREGKYNHAACPGLQPGC!LIyP 

DFARFSGTNVBTDFVEVPSQMLBNWV^^ 

ASEYT^CSEIIX^VAATPGTNMPATK^AGGYIX^ 

MLHNFLKRBPNQKAFLMSRGLHAP 



A disclosed NOV6c nucleic acid (also referred to as c99.456) is a variant of NOV6a> 
encodes a novel neurolysin precursor-like protein, and is shown in Table 6H. NOV6c 
nucleotide changes are underlined in Table 6H. 



Table 6H. NOV6c Nucleotide Sequence (SEQ ID NO:15) 

CCTCTCAGCGCTCCCATGATCGCC^ 

TCAGAATGACGTTAGGAAGAGAAGTGAT^ 

AAGATGGGATCTTTCACCAGAGCAAATTAAAACA^ 

GTTGGAATGCTCGGTATTGAGGAAGTAACITACGAGAACTGTCT^ 

TGGAAAGGACCATGOTAGACTTTCC^ 

AAGACTTTCTCGTTTTGATATTGAGATGAGCATGAGA 

GATCTGGGGAAGATAAAACCTGAGGCCAGACGATACTTGGAAAAOT 

TTCCTGAACSU^GTACAGAATGAAATCAAATCA^ 

C^TGAGGATGATACCTITCCTTGTATTTTC 
AAGACAGATGATGAC^AGTATAAAATTACCTT^ 

AAACCAGAAGAAGGATGGAAATGGCTTTTAAraC^^ 
ACTGCGAACCAAGGTGGCCAAACTACTCGGTTATAGCAC^C^ 
ACAAGCCGCGTAACAGCCTTTCTOGATGATTTAAG^ 
TG^TTTGAAGAAAAAGGAATGCAAAGACAGGGGTT^^ 

CATGACTCAGACAGAGGAACTCAAGTATTCC^TAG^ 

GAAGGCTTGCTGAACACCTACCAGGAGTTGTTGGGAC^^ 

GTGTTACACTTTATACTGTGAA(^TAAAGCT 

AGGAAAATACAATCATGCGGCCTGCTTCGGTCTCC^ 

GCTGOXTCQTGGTGAACTTCT 

TTC^TGAGTTTGGTCACGTGAT(^TC^ 

TGACTTTGTAGAGGTGCCATCGCAAATGCTTGAAA^ 

TATAAAGATGGAAGCCCI7VTTGCAGACGATCTGCTTC 

TGCGCCAAATTGTTTTGAGCAAAGTTGAIX!AGTCT 

ATACTGCTCRGAAAmTTAGCMTTGCAGCPACTC 

TACGATGGCCAATATTATGGATATCTTTGGAGT^ 

GGATAATGAATCCAGAGGTAGTTGGAATGAAATACAGAAACC^ 

CATGCTCCACAAlTTCrTGAA^ 

GGGGATCTTTGGTAGCCGTCCATGTCTGGAGGACAAJG 



A disclosed NOV6c polypeptide (SEQ ID NO: 16) encoded by SEQ ID NO:15 is 
presented using the one-letter amino acid code in Table 6L NOV6c amino acid changes, if 
any, are underlined in Table 61 



Table 6L Encoded NOV6c protein sequence (SEQ ID NO:16). 

MIARCLIiAVRSLRRVGGSRILLRMTl^^ 

HNCLOMADVEVKYIVRimiUaFPQBV 

KM&KRNGUfflbPBQVQNBXKSMK^ 

KKKBCKDRGPEYDGKINAWDLYYYMTQTBEBKYSIDQBFU^^ 

KATGEVL<^FYIJ)I»YPREGKYN^ 

DFARFSGTNVBTDFVEVPSQMLENWVVro^ 

ASBYAKYCSBIIX3VAATPGT1WPATFGHIJ^^ 

MLHNFLKRBPNQKAFLMSRGIiHAP 



A disclosed NOV6d nucleic acid (also referred to as c99.457) is a variant of NOV6a, 
encodes a novel neurolysin precursor-like protein, and is shown in Table 61 NOV6d 
nucleotide changes are underlined in Table 6J. 
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Table 6J. NOV6d Nucleotide Sequence (SEQ ID NO:17) 

"CCTCTCAGC^^ 
TCAGAATGACGTraGGAAGAGAAGT^ 
AAGATGGGATCTTTCACCAGAGC^ 

GTTGGAATGCTrCGGTATTGAGGAAGTAACTTAOSAGAACTC 
TGGAAAGC^ 

AAGACTTTCTCXjTTTTGATATTGAGATGA^ 

GATCTGGGGAAGATAAAACCTGAGGCCAGACGATACTTGGAAA 

TTCCIX5AACAAGTACAGAATGAAATCAAATCAATGAAG 

CMTGAGGATGATACCTTCCfTGTATTTTCCA^ 

AAGACAGATGATX^CAAGTATAAAATTACCTTAAAA 

AAACCAGAAGAAGGATGGAAATGX5CTTTTAATACAAGGTGCA 

ACTGOGAACCSVAGGTGGCCAAACTACTaX^ 

ACAAGCCGCGTAACAGCCTTTCTAGATGATT 

TGAATTTGAAGAAAAAGGAATGCAAAGACAGGGGTT^ 

CATGACTCAGACAGAGGAACTCAAGTATTCCAT^ 

GftAGGCOTGCTGMCACCrACaVGG^ 

GTGTTACACTTTATACTGTGAAGGATAAAGCTAC^ 

AGGAAAATACAAT(^TGCGGCCIXJCTTCGGTCT 

GCTGCCCTC^GGTGAACTTCrC^CAGCCAGTGGCAGGTCGTCC^ 

TTCATGAGTTTGGTCAraTGATGCATCAGATTTGTG^ 

TGACITTGTAGAGGTGCCATCGCAAATGCTTGA 

TATAAAGATGGAAGCCCTATTGCAGACGATCTCC^ 

TGCGCC^GATTGTTTTGAGCAAAGTTGACCAG 

ATACTGCTCAGAAATATTAGGAGTTGCM 

TACGATGX^CAATATTATGGATATCTTT^ 

GGATAATGAATCCAGAGGTAGTTGGAATGAAATAC3^GAAACCTAATC 

CATGCTCC!ACAATTTCITGAAACGTGAGCCA 

GGGGATCTTTGGTAGCCGTCCATGTCTGGAGGACAAG 



A disclosed NOV6d polypeptide (SEQ ID NO:18) encoded by SEQ ID NO:17 is 
presented using the one-letter amino acid code in Table 6K. NOV6d amino acid changes, if 
any, are underlined in Table 6K. 



Table 6K Encoded NOV6d protein sequence (SEQ ID NO:18). 

BNOXJALADVEVKYIVERTMI^^ 
KMGKRNGLHIiPBQVQNEIKSMKKRMSBLClDPNK^ 
CIPETRRRMEMAFOTR^ 
KKKBCOTRGFEYKnCINAWDLYYYMTQTO 

DFARFSGTNVBTDFVBVPSQICiENWVWDVDSIiRR^ 

ASBXAKYCSEILGVAATPCTOIMPA^ 

MLHNFLKRBPNQKAFLMSRGLHAP 

5 

A disclosed NOV6e nucleic acid (also referred to as c99.458) is a variant of NOV6a, 
encodes a novel neurolysin precursor-like protein, and is shown in Table 6L, NOV6e 
nucleotide changes are underlined in Table 6L. 



Table 6L. NOV6e Nucleotide Sequence (SEQ ID NO:19) 

~CCTCTCAGCGCTCCCATGATCGCC^^ 
TCAGAATGACGTS^^ 
AAGATGGGATCTTTCACCAGftGCAAA 
GTTGGAATGCrrCGGTATTGAGGAAGTAAC^^ 
TQG AAAGGACCATGCTA GACTTTCCCCA^ 
AAGACTTTCTCGTrTTTGATATTGAG^ 
6ATCT6GG6AAGATAAAACCTGAG6CCAGACG^TACnTC 
TTCCTGAACAAGTACAGAATGAAATCAAATCA^ 
CAATGAGGATGATACCTTCCTTGTATTTTCC^^ 
AAGACAGJVTGATGACAAGTATAAAATTACCTTAA 
AAACCAGAAGAAG<5ATGGAAATGGCTTTTAATACAAGGTGCA 
ACTGCGAACC3\AGX3TGC^ 

ACAAGCCGCGTAACAGCCTTTCTAGATGATOTAAGCCAGAAGTT 

TGAATTTGAAGAAAAAGGAATGCAAAGACAGGGGTTTTG^ 

CATGACTCAGACAGAGGAACTCAAGTATTCCATAG^ 
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GAA^CTTGCTC^CACCTACCAGGAG 

GTOTTAC^CTTTATACTCTGAAG 

AGGAAAATACAATOVrGCGGCCTGCTTCGGTCT^ 

GCTGCCCTCGTGGTGAACTTCTCACAGC 

TTCATGAGTTTGGTCACX5TGATGCAT<^^ 

TGACTTTGTAGAGGTG<XATCGCAAATGCTT^ 

TATAAAGATGGAAGCCOTATTGCAGACGATCTGCTTGAAA^ 

TGCGCCAGATTGTTTTGAGCAAAGTTGATCAGTCT 

ATACTGCTCAGAAATATTAGGAGTTGCAGCTACT^^ 

TACGATGGCCAATATTATGGATATCTTTGGA^ 

GGATAATGAATCCAGAGGTAGTTGGAATGAAATACAGAAACCTAATCCTGAAACCT 

CATGCTCCAC^TTTCTTGAAACGTGAGCCT^AACCAAAA 

GGGGATCTTTGGTAGCCGTCCATGTCTGGAGG^ 



A disclosed NOV6e polypeptide (SEQ ID NO:20) encoded by SEQ ID NO: 19 is 
presented using the one-letter amino acid code in Table 6M. NOV6e amino acid changes, if 
any, are underlined in Table 6M. 



Table 6M. Encoded NOV6e protein sequence (SEQ ID NO:20). 

MIARCliIiAVRSLiRRVGGSRIIj3t»RMTIiGR^ 

ENCLQALADVEVKYIVBRTMLDFP^^ 

KMGKRNGLHLPEQVQNEIKSMKKRMSBLCI^ 

C I PBTRRRMBMAFNTRCKEENTI ILQQIiLPLRTKVAKIiLCT QKLKPLGEAEREF I LNL 

KKEOSCKDRX3FEYIX3K^ 

KATGEVLGQFYIJ>LYPREGKYNHAACFGI^ 

DFARFSGTNVETDFVEVPSQMLJSNWVWDVDSLRiUjSKHY 

ASEYAKYCSEILGVAATPGTNMPATFGHLAGGYDGQYYGYLWSEVFS 

MLHNFLKREPNQKAFLMSRGLHAP 



A disclosed NOV6f nucleic acid (also referred to as 13375341) is a variant of NOV6a, 
encodes a novel neurolysin precursor-like protein, and is shown in Table 6N. NO V6f 
nucleotide changes are underlined in Table 6R 



Table 6N. NOV6f Nucleotide Sequence (SEQ ID NO:21) 

"CCTCTCAGCGCTCCCATGATC^ 
TCAGAATGACGTTAGGAAGAGAAGTGATGTCTC^^ 
AAGATGGGATCTTTCACCAGAGCAAA 
GTTGGAATGCTCGGTATTGAGGAAGTAACT^^ 
TGGAAAGGACXtATGCTAGACTTTC 
AAGACITTCTCGTTTTCM!^^ 
GATCTGGGGAAGATAAAACCTGyV3GCa«^ 
TTCCTGAACAAGTACAGAATGAAATCAAAOX^ 
CAATGAGGATGAOA<XTTCCTI^ 
AAGACAGATGATGACAAGTATAAAATTACCTTA^ 
AAACCAGAAGAAGGATGGAAATGGCTTTTAATACAA^ 

actgcgaaccaaggtggccaaactactcggtta^ 

acaagccgcgltu^cagcctttctagatga 

tgaatttgaagaaaaaggaatgcaaagacaggggttt^^ 

catgacttcagacagaggaactcaagtattrc 

gaag^cttgctcaacaccta(xagga^ 

gtgttacactttatactgtgaaggataaagctacag^ 

aggaaaatacaatcatgcggcctgcttcggtct(x!a 

gctgccctcgtggtgaacrrtctcacag^ 

ttcatgagtttggtcacgtgatgcat 

tgactttgtagaggtgccatcgcaaatgct^ 

tataaagatggaagccctattgcagacgatct^ 

tgcgccagattgtt^ttgagcaaagttc 

atactgctcagaaatattaggagttgcagctactc 

tacgjytggccaatattatggatatc^^ 

ggataatgaatccagaggtagttggaatgaaatacagaaacct 

catgctccacaatttcttgaaacgtgagccaaaccaaaaag^ 

ggggatctttggtagccgttx^tgt^ 
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A disclosed NOV6f polypeptide (SEQ ID NO:22) encoded by SEQ ID NO:21 is 
presented using the one-letter amino acid code in Table 60. NOV6f amino acid changes, if 
any, are underlined in Table 60. 



Table 60. Encoded NOV6f protein sequence (SEQ ID NO:22). 

MIARCLIAVRSI*RRVGGSRILLRMTL 

ENCLQAIADVEVKYIVERT*^ 

KMGKRNQLH&PEQVQNBIKSMI^^ 

CIPETRRRMEMAFNTRCKEENTIIL(&^ 

KKKECKDRGPBYDGKINAWDIiYYYMTQ^TEEIiKYSIDQE 

KATGBVI^FYIiDLYPREGKYNHAACFGLQPGCIJ^PDGSRMMA 

DFARPSGTNVBTDFVBVPSQMLBNWVWDVDSIiRRLSKHYKDGSP 

ASEYAKYCSEILGVAATPGTNMPATFGHLAGGY^ 

MLHNFLKREPNQKAFLMSRGLHAP 



A disclosed NOV6g nucleic acid (also referred to as c99.459) is a variant of NOV6a, 
encodes a novel neurolysin precursor-like protein, and is shown in Table 6P. NOV6g 
nucleotide changes are underlined in Table 6P. 



Table 6P. NOV6g Nucleotide Sequence (SEQ ID NO:23) 

CCTCTCAGCGCTCCCATGATOTCCCGGTGCCTTTTGGCTC 

TCAGAATGACGTTAGGAAGAGAAGTGATGTCTCCT^ 

AAGATGGGATCITTCACCAGAGCAAATTAA^ 

GTO5GaATGCT(XK3TATTGAGQAAGTAACrrTA 

TGGAAAGGACCATGCTAGACTTT^ 

AAGACTTTCTCGTTTTGATATTGAGATGA 

GATCTGGGGAAfiATAAAACCTGAGGCCAGACGATACT 

TTCCTGAACAAGTACAGAATGAAATCAAATCM 

CAATGAGGATGATACCTTCCTTGTAT^ 

AAGAC^GATGATGACAAGTATAAAATTACCCT 

AAACCAGAAGAAGGATGGAAATGGCTTTTAATACAA^ 

ACTGCGAACCAAGGTGGCCAAACTACTCGGTTATA^ 

ACAAGCOSCGTAACAGCCTTTCnAGATGATTTAA© 

TGAATrTGAAGAAAAAGGAATGCAAAGACAGGOGT^^ 

CATGACTCT^GACAGAGGAACTCAAGTATTCCATA 

GAAQGCTTGCTC 

GTGTTACACTTTATACTGTGAAGGATAAAGCTACAGGAGA 
AGGAAAATACAATCATGCGGCCTGCTTCG^ 

TTCATGAGTTTGGTCACQTGATGCATCAGATT^ 

TGACTtJrTGTAGaSGTGCCATCGCa^^ 

TATAAAGATGGAAGCCCTATTGCAG&CGATt^^ 

TGCXSCCAGATTGTTTIXSAGCAAAGTKaATC^ 

AYACTGCrrCAGaAATATTAGGAGTTGCAGCTA 

TACGATGGCCAATATTATGGATATCTTTGGAG*^^ 

GGATAATGAATCCAGAGGTAGTTGGAATG3^ 

CATGCTCCACARriTCnt^^ 

GGG<^TCTTTGGTAGCCGTCCATGTCTGGAGGACAAG 



A disclosed NOV6g polypeptide (SEQ ID NO:24) encoded by SEQ ID NO:23 is 
presented using the one-letter amino acid code in Table 6Q. NOV6g amino acid changes, if 
any, are underlined in Table 6Q. 



Table 6Q. Encoded NOV6g protein sequence (SEQ ID NO:24). 

DBKSIKMGKRNGLHLPI&VQNBIKBMKK 

VMK3CCCIPI?rcRRMEmF^^ 

FlLNIJCKKECKDRGFim)GKINAWD^ 

YTVKDKATGEVLGQFYIiDLYPREGK^fNHAACFGLQPG^ 

ICAQTDFARFSGTNVETDFVEVPSQMLENWVWDVDSI^ 

TSliDAASBYAKYCSEII^VAATPGTNMPATFGHIiAGGyDGQYYG^ 

LDGMDMLHNFLK3^EPNQKAFLMSRGLHAP 
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A disclosed NOV6h nucleic acid (also referred to as c99.460) is a variant of NOV6a> 
encodes a novel neurolysin precursor-like protein, and is shown in Table 6R. NOV6h 
nucleotide changes are underlined in Table 6R. 



Table 6R. NOV6h Nucleotide Sequence (SEQ ID NO: 25) 



CCTCTC^GCGCTCCCATGATa^COSGT^ 

TCAGAATGACGTTAGGAAGAGAAGTGATGTCTCCTC^ 

AAC^TGGGATCTTTCACCAGAGCAAATTAAAAf^^ 

GTTGGAATGCTCGGTATTGAGGAAGTAACTTACGAGA^ 

TGGAAAGGACCATGCTAGACTTTCCCCAGC^^ 

AAGACrTTTCTCGTTTTGATATTG^ 

GATCTGGGGAAGATAAAACCTGAGGCCAGACGATA(^^ 

TTCCTTGMCZAAGTACAGAATGAAATCAAATC^ 

CAATGAGGATGATACCTTCCTTGTATTT^ 

AAGACAGATGATGACAAGTATAAAATTACCTTAAAATATCCACACTATTTCC 

AAACC&G&AG&AGG&TGGAAATGGCT^^ 

ACTGCXIAACCAAGGTGGCCAAACTACT^ 

ACAAGCCGCGTAACAGCCTTTTCTAGATGAT^ 

TGAATTTGAAGAAAAAGGAATGCAAAGACAGGGGTTTTGAAT^ 

CATGACTCAGAC^GAGGAACTCAAGTATTCC^ 

GAAGGCTTGCTGAACACOTACCAGGAGTTGTTGGGA 

GTOTTACACTTTATACTGT^ 

AGGAAAATACAATCATGCXKIKXTGC 

TTCATGAGTTTGGTCACGTGATGCATCA^ 

TGACTTTGTAGAGGTGCC^TraCAAATGOTTGAA 

TATAAAGATGGAAG<X!CTATTGCAGACGATCTGCTTGAA 

TGCGCCAGATTGTTTTGAGCAAAGTTGATCAGTCT 

ATACTGCTCAGAAATATTAGGAGTTGCAGCTACTCC^ 

TACGATGGCCAATATTATGGATATCTTTGGAGT^ 

GGATAATGAATCCAGAGGTAGTTGGAATGAAATACAGAAACCTAATCC^ 

GATGCTCCACAATTTCTTGAA 

GGG^TCTTTGGTA<^CGTCCATGTCTGGAGGACAAG 



A disclosed NOV6h polypeptide (SEQ ID NO:26) encoded by SEQ ID NO:25 is 
presented using the one-letter amino acid code in Table 6S. NOV6h amino acid changes, if 
any, are underlined in Table 6S. 



Table 6S. Encoded NOV6h protein sequence (SEQ ID NO:26). 



MIARCLLAVItSIJUlVGG^ 

BNOiQAIiAOVBVKYXVBimil^ 

KMGKKl^IiHIiFBCfV^ 

CIPSTlttaafEHAFimtCaCBBMTXIZ^XZ^ 

KJCKiSCKDRGFKYDGKIHAWDLY^^ 

KATGEVLGQFYLDI»YPRI^KYNHAACFG^^ 

DPARPSGTNVETDFVEVPSQMLBKWVWnVIK 

ASEttAKYCSBIIiGVAATPGTNfMPAT^ 

MLHNFLKRBPNQKAFLMSRGLHAP . 



A disclosed NOV6i nucleic acid (also referred to as c99.752) is a variant of NOV6a, 
encodes a novel neurolysin precursor-like protein, and is shown in Table 6T. NOV6i 
nucleotide changes are underlined in Table 6T. 



Table 6T. NOV6i Nucleotide Sequence (SEQ ID NO:27) 

CCTCTCAGCGCTCCCATGATCGCCCGGTGCCTTT^ 

TCAGAATGACGTTAGGAAGAGAAGTGATGTCTC 

AAGATGGGATCTTTCACCAGAGCAAATTAAA 

GTTGGAATGCTCGGTATTGAGGAAGTAACT^ 

TGGAAAGGACCATGCTAGACTTTCCCCAGCATOT 

AAGACTTTCTa^TTTGATATTGAGATGAGCATGAGRG 
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GATCTGGGGAAGATAAAACCTXSAGGCCAGACGATACTTG^ 
TTCCTGAAC^GTACAGAATGAAATCAAAT^^ 
CAATGAGGATGATACCTTCCrrGTA^ 
AAGACAGATGATGACAAGTATAAAATTACCTT^ 

AAACCAGAAG AAGGATGGAAATGGCTTTTAATACAAGGTG CAAAGAGGAAAACACCATAATTTTGCAGCAGCTACT CCC 

ACTGOGAACCAAGGTGGCCAAACTACrCGGTTA^ 

ACAAGCCGCGTAACAGCCHTTCTAGATGA 

TGAATTTGAAGAAAAAGGAATGCAAAGACAGGGGTTT^ 

CATGACTCAGACAGAGGAACTCAAGTATTCCATAG 

GAAGGCTTGCTGAACACCTACCAGGAGTTGTTGGGACT^ 

GTGTTACACTTTATACrrGTGAAGGATAAAGCTACAGGAGAAGTAT^ 

AGGAAAATACAATCATGCGGCCTGCTTCGGTCTCCAGCCTGG 

GCTGCCCTCGTGGTGAACTTCTCACAGCC^ 

TTCATGAGTTTGGTCACGTGATGCATCAGATT^ 

TGACTTTGTAXaAGGTGCCATCGCAAATGC^ 

TATAAftGATGGAAGCCCTATTGCAGACGATCTGCTTGAW 

TGCGCCAGATTGTTTTGAGC^AAGTTGA 

ATACTGCAOVGAAATATTAGGAGTTGC^ 

TACGATGGCCAATATTATGGATATCTTTGG^ 

G^TAATGAATCCAGAGGTAGTTGGAATGAAATACA^ 

CATGCTTCCACAATITCTTGAAACGTGAG^ 

GGGGATCTTTGGTAGCCGTCC^TGTCTGGAGGACAAG 



A disclosed NOV6i polypeptide (SEQ ID NO:28) encoded by SEQ ID NO:27 is 
presented using the one-letter amino acid code in Table 6U. NOV6i amino acid changes, if 
any, are underlined in Table 6U. 



Table 6U. Encoded NOV6i protein sequence (SEQ ID NO:28). 

MXARCLXiAVRSLRRVGGSRIIiLRMTIX3R^ 

BNCHjQAtADVEVKYIVERTMIjDPPQjHVSSDKKVR^ 

KFK5KRNGLHLPBQVQl^IKSMKKRMSKLCIDPNKNLN^ 

CI PBTRRRMEMAFNTRCKEBl^I IIiQQLLPLRTKVAKIi^ 

KKKECKDRGFEYIX5KINAWDLYYYOT 

KATGEVLGQPYLDLYPREGONHAACPGLQPGCLLPIX3 

DFARFSGTNVETDFVEVPSQJiLENW^^ 

ASBYAKYC^IUJVAATPGTNMPATFGHLAGGYI^ 

MLHNFLKREPNQKAPLMSRGLHAP 



Homologies to any of the above NOV6 proteins will be shared by the other NOV6 
proteins insofar as they are homologous to each other as shown above. Any reference to 
NOV6 is assumed to refer to all three of the NOV6 proteins in general, unless otherwise noted. 

A human genomic clone encompassing exons 1-3 of the neurotensin/neuromedin N 
gene was identified using a canine neurotensin complementary DNA probe. Sequence 
comparisons revealed that the 120-amino acid portion of the precursor sequence encoded by 
exons 1-3 is 89% identical to previously determined cow and dog sequences and that the 
proximal 250 bp of 5 f flanking sequences are strikingly conserved between rat and human. 
The 5* flanking sequence contains cis-regulatory sites required for the induction of 
neurotensin/neuromedin N gene expression in PC12 cells, including API sites and two cyclic 
adenosine-5'-monophosphate response elements. Oligonucleotide probes based on the human 
sequence were used to examine the distribution of neurotensin/neuromedin N messenger RNA 
in the ventral mesencephalon of schizophrenics and age- and sex-matched controls. 
Neurotensin/neuromedin N messenger RNA was observed in ventral mesencephalic cells 



58 



WO 02/29058 PCT/US01/31248 

some of which also contained melanin pigment or tyrosine hydroxylase messenger RNA. 
Neurons expressing neurotensin/neuromedin N messenger RNA were observed in the ventral 
mesencephalon of both schizophrenic and non-schizophrenic humans. PMTD; 1436492, UI: 
93063858 

Neurotensin is a small neuropeptide of 13 amino acids that may function as a 
neurotransmitter or neuromodulator in the central nervous system. In the CNS, neurotensin is 
localized to the catecholamine-containing neurons. A catecholamme-producing cell line can 
also produce NT. lithium salts, widely used in the treatment of manic-depressive patients, 
dramatically potentiate NT gene expression in this cell line. Gerhard et al. (19%9) used a 
canine cDNA as a probe on a somatic cell hybrid panel to determine that the human gene is 
located on chromosome 12. 

The tridecapeptide neurotensin (162650) is widely distributed in various regions of the 
brain and in peripheral tissues, hi the brain, neurotensin acts as a neuromodulator, in particular 
of dopamine transmission in the nigrostriatal and mesocorticolimbic systems, suggesting its 
possible implication in dopamine-associated behavioral neurodegenerative and 
neuropsychiatry disorders. Its various effects are mediated by specific membrane receptors. 
Vita et al. (1993) isolated a cDNA encoding the human neurotensin receptor and showed that 
it predicts a 418-amino acid protein that shares 84% homology with the rat protein. Leetal. 
(1997) also cloned the human neurotensin receptor (NTR) cDNA and its genomic DNA The 
gene is encoded by 4 exons spanning more than 10 kb. The authors identified a highly 
polymorphic tetranucleotide repeat approximately 3 kb from the gene. Southern blot analysis 
revealed that the NTR gene is present in the human genome as a single-copy gene. Leetal. 
(1997) stated that the neurotensin receptor has 7 transmembrane spanning regions and high 
homology to other receptors that couple to G proteins. 

The above defined information for NOV6 suggests that NO V6 may function as a 
member of a Neurolysin family. Therefore, the NOV6 nucleic acids and proteins of the 
invention are useful in potential therapeutic applications implicated in various diseases and 
disorders described below and/or other pathologies. For example, the NOV6 compositions of 
the present invention will have efficacy for treatment of patients suffering from behavioral 
neurodegenerative and neuropsychiatric disorders such as schizophrenia, anxiety disorders, 
bipolar disorders, depression, eating disorders, personality disorders, or sleeping disorders, 
Cardiomyopathy, Atherosclerosis, Hypertension, Congenital heart defected Aortic stenosis , 
Atrial septal defect (ASD), Atrioventricular (A-V) canal defect, Ductus arteriosus, Pulmonary 
stenosis, Subaortic stenosis, Ventricular septal defect (VSD), valve diseases, Tuberous 
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sclerosis, Scleroderma, Transplantation, Adrenoleukodystrophy, Congenital Adrenal 
Hyperplasia, Diabetes, Von Hippel-Lindau (VHL) syndrome, Pancreatitis, Endometriosis, 
Fertility, Inflammatory bowel disease, Diverticular disease, Hirschsprung's disease, Crohn's 
Disease, Hemophilia, hypercoagulation, Idiopathic thrombocytopenic purpura, 
5 immunodeficiencies, Osteoporosis, Hypercalcemia, Arthritis, Ankylosing spondylitis, 
Scoliosis, Endocrine dysfunctions, Diabetes, Growth and reproductive disorders, Psoriasis, 
Actinic keratosis, Acne, Hair growth, allopecia, pigmentation disorders and endocrine 
disorders. The NOV6 nucleic acid encoding neurolysin precursor-like protein, and the 
neurolysin precursor-like protein of the invention, or fragments thereof, may further be useful 
10 in diagnostic applications, wherein the presence or amount of the nucleic acid or the protein 
are to be assessed. 

NOV7 

NOV7 includes six novel gamma-anunobutyric acid (GAB A) transporter-like receptor 
proteins disclosed below. The disclosed proteins have been named NOV7a, NOV7b, NOV7c, 
15 NOV7d, NOV7e and NOV7f. 

NOV7a 

A disclosed NOV7a nucleic acid of 1763 nucleotides (also referred to bal22ol) 
encoding a novel GAB A transporter-like receptor protein is shown in Table 7A An open 
reading frame was identified beginning with an ATG initiation codon at nucleotides 141-143 
20 and ending with a TAG codon at nucleotides 1716-1719. Putative untranslated regions, if any, 
are found upstream from the initiation codon and downstream from the termination codon in 
Table 7 A, and the start and stop codons are in bold letters. 



Table 7A. NOV7a Nucleotide Sequence (SEQ ID NO:29) 

CTCXX?CTTCTTCK!ATC 
ATGGCCAC^^ 

TGAGCGGCATGTTCGCCAGGATGGGlTrTCAGG 

CGaCGACCTCGACTTTGAGCACCGCCAGGGCCT^^ 

GGGGACGAGGGCC^ 

CGCCCTCCGGCTCCAAGG&CCAC^ 

GGCGTGGGAGGCAGGCTGGAACGTGACCA^ 

ATCCTXX^CXXXX3GCTACCT 

AGATCCTCATCGCXjTGCCTGTACGAG^ 

GGCCATAGCC^CGCCTGCTGCGrc^ 

ATCATCXSAGCTGGTGATGACGTGC^TCCriCT 

CGGGGCTGCCCGTGTaX^3AAGTCCTGCT 

TAAGAACCTCAAGGCCGTGTCCAAGTTCAGTC^ 

GTCATAGCCTACTGTCTATCGCGGGCGCGCGACTGGC^ 

AGAAGTTCCCCATCTCCATTGGCATC^ 

GGGC2UVTATGCAGCAGCCCAGCG&GTTC(^CT 

AAGGGCCTCTTCGCOCTCGTCGCCTACCTC^ 
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TCCCCGGCTCC&TCroCGCCGTGGT 

ATTCFTTGCCXTCTGTCGAGGTGCTGGAGAAGTC^ 

T6CTACAGCGGCGACGGGCGCCTGAAGTCCTGGGGGCT 

TGCTC^TGGCCATTTATGTGCCGCACTTC 

CCTCTGTTTCTTGCTGCCCSiGCCTCTTTC^ 

TTCTTCGACGTCGCCATCTTCGTC^^ 

GCCTCATCGAAGCCTACCGAACCAACGCGGAGGACTAGGGCGCAAGGGCGA 
GCTCTCTCCCTTC " 



The disclosed NOV7a nucleic acid sequence, localized to chromosome 20, has 1532 of 
1695 bases (90%) identical to a Homo sapiens vesicular GAB A transporter (VGAT) mKNA 
(gb: acc: AF030253) (E - 4.3e' 308 ). 
5 A disclosed NOV7a polypeptide (SEQ ID NO:30) encoded by SEQ ID NO:29 is 525 

amino acid residues and is presented using the one-letter amino acid code in Table 7B. Signal 
P, Psort and/or Hydropathy results predict that NOV7a does not contain a signal peptide and is 
likely to be localized in the plasma membrane with a certainty of 0,6000. 



Table 7B. Encoded NOV7a protein sequence (SEQ ID NO:30). 

GDEGAEAPVEGDIHYQRGGGAPLPPSGSKDQTO 

ILHGGYLGLFLIIFAAWCCYTGKILIA^^ 

IIELVMTCILYVWSGNia*^^ 

VI AYCLSRARDWAWBKVKFYIDVKKFPI S I GI I VPS YTSQI FLPSLEG^QQPSEFHCMMNWTHIAACVIj 

KGLFALVAYLTWADETKEVlTDNIiPGSII^^ 

CYSGIX^RLKSWGLTLRC^WFTIJj^^ 

FFDVAI FVIGGI CSVSGFVH5LBGLIEAYRTNAED 

10 1 — J 

The NOV7a amino acid sequence has 518 of 525 amino acid residues (98%) identical 

to, and 519 of 525 amino acid residues (98%) similar to the Homo Sapiens 525 amino acid 

residue vesicular GABA transporter protein (SPTREMBL-ACC: 035458) (B = 0,0). 

NOV7a is expressed in at least the following tissues/cell lines: Brain, HS-528T/MCF- 

15 7, BT549/MDA-MB-231, OVCAR-3/OVCAR-4, IGROV-1, OVCAR-8, SK-OV-3 & 

OVCAR-5. 

Novel variants for the NOV7a nucleic acid and vesicular GABA transporter-like 
protein are also disclosed herein as variants of NOV7a. Variants, as described above, are 
reported individually, but any combination of all or a subset are also included. 
20 A disclosed NOV7b nucleic acid (also referred to as 13374575) is a variant of NOV7a, 

encodes a novel vesicular GABA transporter-like protein, and is shown in Table 7C. NOV7b 
nucleotide changes are underlined in Table 7C. 



Table 7C. NOV7b Nucleotide Sequence (SEQ ID NO:31) 

"gaagggagag^ 

AGGCCCTCX3AGGGAG?rc<^ 
GCTGCCGGTGAGGCCCATGAGCA^ 

CXK!AGCGTCAGCCCCC^GGACTTCAGGOGCCCGTCGCCX3OT 

AGAGCGACTTCTCCAQCACCTCGACAGOGGCAAAGAATGG CAGAGGATAGGACAACAG CGCCTTGGCCACCGGAAAGAT 
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GTTGACCACGGCGG3G&TGGAGCCGGGCM 

ACGAGCGCGAAGAGGCCCTTGAGCACGCAGGC^ramT^ 

GCATATTGCCCTCCAGCGAAGGCAGGAAGAT 

CTTGACGTtt^TGTAGAACTTGACCCT 

TTGATGACGAAGTGGGCCAGAGTGCACAGC^ACTG^ 

GCAGCACGGCCGTGGCGATAATGGACCAGGAGTTC^ 

ACTCACCACCACGTACAGGATGCACGTCATCACCAGCrCGATG^ 

GGGAAGCX5CXX3GGCX3CAGCAGGCG^ 

CCTCGTACAGGCACGCGATGAGGATCTTGC^^ 

GTAGCCGCCGTGCAGGATGGCGTAGGGTAGGCCCAGCACG^^ 

TCCCACGCCGTGATTTTGGGCTTGTCGTGGCCCCCX5AATC 

GCAGAGGAGCrrCCGCTGCCTOMrrGATAATGGATO 

TCCCTCGGCTTTCAGGATGTCCATCITC 

GCCTCCTCATCCGTGGCCX3CCTGAAAACCC^^ 

ACGTGGCCACGTTGGACftGOTrGCri^ 

CXSAcmTGCGGGGAACGCGATGCAAGAAGGCGAGG^ 



A disclosed NOV7b polypeptide (SEQ ID NO:32) encoded by SEQ ID NO:31 is is 
presented using the one-letter amino acid code in Table 7D. NOVTb amino acid changes, if 
any, are underlined in Table 7D. 



Table 7D. Encoded NOV7b protein sequence (SEQ ID NO:32). 



matllrsklsnvatsvsnksqakmsg 

QRGSGAPLPPSGSKX)QVGGGGBFGGHDKPKITAWBAGWNVTNAIQGMFV1^ 

YEEfcn^GEWVKVKDiSYVAIA^ 

FfcKNIJCAVSKFSIiLCTLAH^ 

NWTHIAACVIiKQIiFALVAYLTWADETKEAITD^ 

GRLKSWGLTXiRCAIiWFTLliMAIYV^ 

SLEGLIEAYRTNAED 



A disclosed NOV7c nucleic acid (also referred to as 13374576) is a variant of NOV7a, 
encodes a novel vesicular GAB A transporter-like protein, and is shown in Table 7E„ NOV7c 
nucleotide changes are underlined in Table 7E. 



Table 7E. NOV7c Nucleotide Sequence (SEQ ID NO:33) 



GAAGGGAGAGAGCGCAGAAGCGCGGCGGGGGCTCGCCCI^^ 
AGGCCCTCGAGGGAGTGCACGAAGCCGGAC^CGC 
GGTGCCACAGCAGCTTGCG<XAGAGCAGGCG^ 
GCTGCCGGTGAGGCCCATGAGCAGOSCGAAGTG^ 

AGAGOSACTTCTCCAGCMCT^^ 
GTTGACCACGGCGCGGATGGAGCCXSGGCAGGTT^^ 
ACGAGCGCGAAGAGGCCCTTGAGCACGCAGGC^ 
GGATATTQCCCTCCAGGGAAGGC^ 

TTGATGACGAAGTGGGCCAGAGTGCAa^GCA^ 

GCAGCACGGCCGTGGCGATAATGGACC3WG^ 

ACTCACCACCAOGTACAiGGA^ 

GGGAAGCGCGGGGCGCAGCAGGCGTTGGCTATGGCCACOT 

GTAGCCGCCGTGCAGGATGGCGTAGGGTAGGCCCAGCACG^ 

TCCCACGCCGTGATTTTGGGCTTGTCGTGGCCCCCGAATTCGCC^ 

GCAGAGGAGCTCCGCTGCCTCGCTGATAATGGATGT 

TCCCTCGGCTTTCAGGATGTCCATCTGC^ 

GCCTCCTCATCCX5TGGCCG<rTGAAAACC^ 

AC^3TGGCC^CGTTGGACAGCTTGCTGCX5G^ 

CGAGGATGCGGGGAACGCGATGCAAGAAGGCGAGGGCTGGGGGGCGCA 



A disclosed NOV7c polypeptide (SEQ ID NO:34) encoded by SEQ ID NO:33 is is 
presented using the one-letter amino acid code in Table 7R NOV7c amino acid changes, if 
any, are underlined in Table 7F. 
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Table 7R Encoded NOV7c protein sequence (SEQ H> NO:34). 



MATLnRSKLSNVATSVSNKSQAKMSGMFARMGPQ^ 

QRGSGAPLPPSGSKDQVGGGGEFGGHDKPKZTAWEAGWNV^ 

YEENEDGEVVRVRDSYVTOAl^CaPRFPTLGOT 

PLKNIiKAVSKFSLICT^ 

N^TIIAACVLKGLFALVAYLTWADETKE^ 

GRLKSWGLTIiRCALVVFT^^ 

SLEGLI EAYRTNAED 



A disclosed NOV7d nucleic acid (also referred to as 13374577) is a variant of NOV7a> 
encodes a novel vesicular GABA transporter-like protein, and is shown in Table 7G. NOV7d 
nucleotide changes are underlined in Table 7G. 



Table 7G. NOV7d Nucleotide Sequence (SEQ ID NO:35) 



AGGCCCrCGAGGGAGTGCAOSAAGCCGG^ 

GGTGCCACAGCAGCTTGCGCCAGAG(^GGCX3C^ 

GCTGCCX3GTGAGGCCCATGAGCAGCGCGAAGTGCGGCACATAAAT^ 

CGCAGCX^CAG^CCC»GGACTTCAGGa^ 

AGAGCGACTTCTCCAGCACX^TCGACAGCGGCAAAG 

GTTGACCACGGCGOSGATGGAGCCGGGCAGGTTATCCGTGATa 

ACGAGOSCGAAGAGGCCCTTGAGC^CGC^GGCTGCm 

GCATATTGCCCTCCAG03AAGGCAGGAAGATCTGAGACG 

CTTGACGTCGATGTAGAACTTGACCTTCTCCCAGGCCCA^ 

TTGATGACGAAGTGGGCCAGAGTGCACAGCAGACTGAAOT 

GCAGCACGGCrcTGGOlATAATGGAC 

ACTCACC^CCACGTACttGGATG^ 

GGGAAGOXX3GGG<^CAGCAGGOGTTGGC^ 

CCTCGTACAGGCACGCGATGAGGATCTT^ 

GTAGCCGCCGTGCAGGATGGCGTAGGGTAGGCCCA^ 

TCCCACGCCGTGATTTTGGGCTTGTCGTGGCrc 

GCAGAGGAGCTCOGfCTGCCTOGCTGATAATGGA 

TCCCTOSGCrrTTCftGGATGa^^ 

GCCKXrrCATCCGTGGCXXX!CTGA 

Aa 3TGGCCACGTTGGACAGCTTG^^ 

CGAGGATGCGGGGAACGCGATGCAAGAAGGCXSA^ 



A disclosed NOV7d polypeptide (SEQ ID NO:36) encoded by SEQ ID NO:35 is 
presented using the one-letter amino acid code in Table 7H. NOV7d amino acid changes, if 
any, are underlined in Table 7H. 



Table 7H. Encoded NOV7d protein sequence (SEQ ID NO:36). 



MATIiLRSKLSWVATSVSNKSQRKMS^ 

FI*KNIJttVSKFSI*ICT^^ 
lWrraiAACVIiKGrJALVAY^ 
GRIJCSWGI,TIJU!AI*VVFTLI^AIYVPHPAI^^ 
SLBGIiIBAYRTHABD 



A disclosed NOV7e nucleic acid (also referred to as 13374578) is a variant of NOV7a, 
encodes a novel vesicular GABA transporter-like protein, and is shown in Table 7L NOV7e 
nucleotide changes are underlined in Table 71. 



Table 71. NOV7e Nucleotide Sequence (SEQ ID NO:37) 



AGGCCCTCGAGGGAGTGCACGAAGCCGGACACG 
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GCTGCCGGTGAGGCCCATGAGCAGCGCGAAGTGCGGCACATAAATG^ 

CGCAGCGTCAGCCCCCAGGACTTCAGGCGCCra^ 

AGiU3CGACOTCTCC^C^CCTCGACAGCGGCAAA 

GTTGACCACGGCGCGGATGGAGCCGGGCAGGTTATC 

ACX3AGCGCX3AAG&GXX2CCTTGAGCA 

GCATATTGCCCTCCAGCGAAGGCAGGAAGATCTGAGACG^ 

CTTGACGTCGATGTAGAACTTGACCTTCTC^ 

TTGATGACX5AAGTGGGCCAGAGTGCACAGCA 

GCAGCACGGCCXiyrcGCGATAATGGACCA& 

ACTCACCACGACGTAC^GGATG<^C^ 

GGGAAGCXXX3GGGCGCAGCAGGCGTTGGCTATGGCCATOTACGAGT 

CCTCX^ACAGGCACX^CGATGAGGATCTTGC^ 

GTAGC03CCGTGCAGGATCGOGTAG<^TAGGCCGAG 

TCCCACGCOGTAATTTTGGGCTT^ 

GCAGAGGAGCTCCGCTGCCTCGCTGATAATGGATGTCT 

TCCCTCGGCTTTCAGGATGTCC^TCTGC^GXSCCC^ 

GCCTCCTCATCCGTGGCCGCCTCAAAACCCATCCTGGO^ 

ACGTGGCCACGTTGGACAGCTITCCI^ 

CGAGGATGCXK5GGAAC%3C(^ 



A disclosed NOV7e polypeptide (SEQ ID NO:38) encoded by SEQ ID NO:37 is 
presented using the one-letter amino acid code in Table 7J. NOV7e amino acid changes, if 
any, are underlined in Table 7 J. 



Table 7J. Encoded NOV7e protein sequence (SEQ ID NO:38). 



MATLLRSKIjSNVATS VSNKSQAKM SGMFA I LKAEGB PCGDEGAEAPVEGD IHY 

QRGSGAPLPPSGSKIXJVGGGGBFGGHDKPOTAWEAGWNV^ 

YBENEDGBVVRVI^SYVAIAHACCAPI^ 

FLKNIJCAVSKFSLLCTLAHFVINII^^^ S IQI IWSTTSQI FLPSLEGNMQQPSKFHCMM 

NWTHXAACVLKGLPALVAYLTWADETKEAITDNLPGSIRA^ 

GRLKSWGI>TLRCALWFTLli^ 

SliBGliIKAYRTMAED 



A disclosed NOV7f nucleic acid (also referred to as 13374579) is a variant of NOV7a, 
encodes a novel vesicular GABA transporter-like protein, and is shown in Table 7K. NOV7f 
nucleotide changes are underlined in Table 7K. 



Table 7K. NOV7f Nucleotide Sequence (SEQ ID NO:39) 

AGG<XCTCGAGGGAGTGCACGAAG<XX3GAC^ 

GGTGCCACAGCAGCFTGaX!CAG^ 

GCTGCCGGTSAGGCCCATGAGO«KX^^ 

AGAGCGACTKTTCCAGCAarrC^^ 
GTTGfoCC»€X3GCGCC%&ro 
AXX3aGC6CGAACAGGCCCTTGA6CA^ 
GCATR TTGCCCTCCAGCGAAGGC3tf^ 
CTTCACGTCGATGTAGAACTTGACXn^ 
TTGATGACGAACTSGGCCAGaGTGCAC^ 
GCftOCACQGCCG3?QCXX^TAA^ 
ACTCACCACXSVCGTACAOGATGCACGT^ 
GGGAAGCGCGGGGCGCAGJCAGGCGTTGGCT^ 
CXTTCGTACAGGCACGCGATGA^ 
GTACK!XXXXX3TGCAGGATGGCGTAGGCT 
TCCCACXX:CGTGATTTTGGGCTTG^ 

TCCCTCXSGCTTTCAGGATGTCCATCTGC^ 
GCCrrcCTCAT(XGTGGCCGCCTGAAAACCCAT^ 
ACGTGGCCACGTTG(^CAGCTT(K!^ 
CGAGGATGCGGGGAACXgCGATGCAAGAAGGCGAGG^ 



64 



WO 02/29058 PCTYUS01/31248 

A disclosed NOV7f polypeptide (SEQ ID NO:40) encoded by SEQ ID NO:39 is 
presented using the one-letter amino acid code in Table 7L. NOV7f amino acid changes, if 
any, are underlined in Table 7L« 



Table 7L. Encoded NOV7f protein sequence (SEQ ID NO:40). 

QRGSGAPLPPSGSKDQVGGGGEFGDHDKPKITAWBAG^^ 

YEENEDGEVVRVRDSYVAIANACCAP 

FLKNLKAVSKFSLLCTI&HFViro^ 

NWrai AACVLKGLFALVAYLTWADETKEAITDNLPGS IRAWNI FLVAKALLSYPIiPPPAAVEVLEKSIiPQEGSRAPPPACYSGD 

GRLKSVTCLTIjRCALVVPTIJjMAIYVPHFAlil^ 

SLEGLI EAYRTNABD 



NOV7a - NOV7f are very closely homologous as is shown in the nucleic acid 
alignment in Table 7M and the amino acid alignment in Table 7N. 



Table 7M Nucleic Acid Alignment of NOV7a » NOV7f . 



NOWa bal22ol 
N0V7b 13374575 
NOV7c 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 



NOV7a ba!22ol 
N0V7b 13374575 
NOV7C 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 



NOV7a bal22ol 
HOV7b 13374575 
MOV7C 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 



NOWa ba!22ol 
N0V7b 13374575 
NOV7C 13374576 
NOV7d 13374577 
MOV7e 13374578 
NOV7£ 13374579 



NOV7a bal22ol 
NOV7b 1337457S 
NOV7C 13374576 
NOV7d 13374577 
NOV7fe 13374578 
KOV7f 13374579 




260 270 280 290 300 



NOV7a ba!22ol 
NOV7b 13374575 
NOV7c 13374576 
NOV7d 13374577 
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NOV7e 13374578 
NOV7f 13374579 



3 CTG G CGC-TG AGC-cHc CAT GAGC AGCGCGAAGTCCG G CACATAAATGG C 
3 CT G C CG G TG AG G C B C C ATG AG C AG C G C G AA G T GCGGCACAT AAATGGC 



310 320 330 340 350 



N0V7a bal22ol 
N0V7b 13374575 
N0V7c 13374576 
N0V7d 13374577 
N0V7e 13374578 
N0V7f 13374579 




360 370 380 390 400 



N0V7a bal22ol 
NOV7b 13374575 
N0V7C 13374576 
N0V7d 13374577 
NOV7© 13374578 
N0V7f 13374579 




410 420 430 440 450 



N0V7a bal22ol 
N0V7b 13374575 
N0V7c 13374576 
N0V7d 13374577 
N0V7e 13374578 
N0V7f 13374579 




460 470 480 490 500 



N0V7a bal22ol, 
N0V7b 13374575 
N0V7C 13374576 
N0V7d 13374577 
NOV7e 13374578 
N0V7£ 13374579 




510 520 530 540 550 



NOV7a bal22ol 
N0V7b 13374575 
NOV7C 13374576 
N0V7d 13374577 
N0V7e 13374578 
N0V7f 13374579 




560 570 580 590 600 



N0V7a ba!22ol 
NOVTb 13374575 
N0V7C 13374576 
NOVTd 13374577 
N0V7e 13374578 
N0V7f 13374579 




610 620 630 640 650 



NOV7a bal22ol 
NOVTb 13374575 
NOVTc 13374576 
N0V7d 13374577 
NOV7e 13374578 
N0V7f 13374579 




660 670 680 690 700 



NOV7a ba!22ol 
N0V7b 13374575 
NOV7C 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 




N0V7a ba!22ol 
NOV7b 13374575 
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c a c g a.t 0 a t g c c ~.fl at g g ag at g 3 g g aac t t c t t g ac gt c g a tg t ag aa c 
gacgatgatgccai.^tggagatggggaacttcttgacgtcga'tgtagaac 
cacgatgatggcalatggagatgggga-acttcttgacgtcgatgtagaac 
cacgatgatgccaJatggagatggggaacttcttgacgtcgatgtagaac 



N0V7c 13374576 
N0V7d 13374577 
N0V7e 13374578 
N0V7f 13374579 



760 770 780 790 800 



N0V7a bal22ol 
N0V7b 13374575 
NOV7c 13374576 
NOV7d 13374577 
N0V7e 13374578 
NOV7f 13374579 




810 820 830 840 850 



N0V7a bal22ol 
NOVTb 13374575 
NOV7C 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 




860 870 880 890 900 



N0V7a bal22ol 
NOV7b 13374575 
NOV7C 13374576 
N0V7d 13374577 
NOV7e 13374578 
N0V7f 13374579 




910 920 930 940 550 



N0V7a bal22ol 
N0V7b 13374575 
NOV7C 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 




960 970 980 990 1000 

. | „ .j „ . . . | - — I • - ■ -i- — I - - • • | „ . .1. 

NOV7a bal22ol 
N0V7b 13374575 
NOV7C 13374576 
NOV7d 13374577 
NOV7e 13374578 
WOV7f 13374579 




1010 1020 1030 1040 1050 



N0V7a bal22ol 
NOVTb 13374S75 
N0V7C 13374576 
N0V7d 13374577 
M0V7e 13374578 
N0V7f 13374579 




1060 1070 1080 X090 1100 



N0V7a ba!22ol 
N0V7b 13374575 
N0V7C 13374576 
N0V7d 13374577 
N0V7e 13374578 
N0V7f 13374579 




1110 1120 1130 1140 1150 



N0V7a bal22ol 
N0V7b 13374575 
N0V7c 13374576 
N0V7d 13374577 
N0V7e 13374578 
N0V7f 13374579 




1160 1170 1180 1190 1200 
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N0V7a bal22ol 
NOV7b 13374575 
»0V7c 13374576 
NOV7d 13374577 
KOV7e 13374578 
NOV7f 13374579 




1210 1220 1230 1240 1250 



N0V7a ba!22ol 
NOV7b 13374575 
NOV7C 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 




1260 1270 1280 1290 1300 



NOV7a ba!22ol 
NOV7b 13374575 
NOV7C 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 




1310 



1320 



1330 



1340 



1350 



S0V7a ba!22ol 
NOVTb 13374575 
M0V7C 13374576 
NQV7d 13374577 
KOV7e 13374578 
NOV7f 13374579 



N0V7a 
NOV7b 
NOV7C 
NOV7d 
NOV7e 
NOV7f 



bal22ol 

13374575 

13374576 

13374577 

13374578 

13374579 




1400 



1410 1420 1430 1440 1450 



KfOV7a bal22ol 
NOV7b 13374575 
HOV7C 13374576 
NOV7d 13374577 
HOV7e 13374578 
NOV7f 13374579 




1460 1470 1480 1490 1500 



HOV7a bal22ol 
NOV7b 13374575 
MOV7C 13374576 
NOV7d 13374577 
HOV7e 13374578 
HOV7f 13374579 




1510 1520 1530 1540 1550 



H0V7a bal22ol 
NOV7b 13374575 
NOV7c 13374576 
HOV7d 13374577 
M0V7e 13374578 
NOV7f 13374579 




1560 1570 1580 1590 1600 



NOV7a ba!22ol 
NOV7b 13374575 
H0V7C 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 
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1610 



1620 



1630 



1640 



1650 



NOV7a 
NOV7b 
NOV7C 
NOV7d 
NOV7e 
NOV7f 



ba!22ol 
13374575 
13374576 
13374577 
13374578 
13374579 




NOV7a bal22ol 
NOVTb 13374575 
NOV7C 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 

1660 1670 1660 1650 1700 

JL^J....|..^....|._|. 

NOV7a bal22ol TCggcgiX^CGTCATC — 

NOV7b 13374575 
NOV7C 13374576 
NOV7d 13374577 
NOV7e 1337457S 
NOV7f 13374579 

1710 1720 1730 1740 1750 
I- 

NOV7a bal22ol TCCC 
NOV7b 13374575 
NOV7C 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 

1760 1770 1780 1790 



»OV7a bal22ol 
NOV7b 13374575 
NOV7C 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 



Table 7N Amino Acid AUgnment of NOV7a - NOV7f. 



10 

.1.. 



20 
J.. 



30 
-I.. 



50 
.1 



100 



NOV7a bal22ol 
N0V7b 13374575 
NOV7C 13374576 
NOV7d 13374577 
NOV7© 13374578 
WOV7f 13374579 



NOV7a ba!22ol 
NOV7b 13374575 
NOV7C 13374576 
KOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 



NOV7a 
NOV7b 
NOV7C 
NOV7d 
NOV7e 
NOV7f 



bal22ol 

13374575 

13374576 

13374577 

13374578 

13374579 



150 




200 



210 
.■I.. 



220 



NOV7a bal22ol 



230 



240 



250 



FFGLPV3QKSWSIIAT.V: 
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IGGRVVrVAQI I2LVMTCII<" 
LGGRVV2-7VAQ HE rYVi'iTC XL' 
LGGR7\^!VAOI I ELVE-:TCI L" 
LGGRV717YAQI I SLVr.TCIL' 
1G GR VY^TVAQ 113 L YMT GIL" 



V3GMLKYM3F PGLP VSQKSWSI I A? AV 
VSGMLMYLTS FPGLPVSQKStfS ~ I ATAV 
V S G N L >] YNS ? PG L P v 3 Q K S W 3 1 1 ATA V 

VSGXLKYNS f pglpvsqksvjs 1 i atav 

VSGNLKYNSFPGLPVSQK57?5IIATAV 



NOV7b 13374575 
NOV7C 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 

260 270 280 290 300 

^_^L- | | | | | | | 

N0V7a bal22ol 
N0V7b 13374575 
N0V7C 13374576 
N0V7d 13374577 
N0V7e 13374578 
N0V7f 13374579 



L L ? C A F L KrI L KA VS K F 3 L L C Y 1 A H F V I M Z L V I A YC L S RARE T'.'AW E K V K? Y 
LLPCAFLIOXKAVS KF3LLCTLAHFVINI L VI A YCL SRARDT'J AWE KVKFY 
L L P C A F L ICI L KA7 S K F S LL CT L A H ? V I N I L V I A YC L S RARD W.AW E KVK F Y 
L L PCAFLXNL KAV3 KFSLLCT LAKFVIN I L VI AYC LS RARDW A;v E KVKFY 
ILPCAFL^TlKAVSKFSLLCrLARFVIviLVIAYCLSRARDWA^EKVKFY 

lipcaflknlkavskfsllc7lai:fviitilviayclsrard'-;a;;e?:vk?y 



310 320 330 340 350 

I ... .J_. ... I , ... I .... I .... I .... I .... I .... I 

NOV7a bal22ol 
N0V7b 13374575 
N0V7C 13374576 
N0V7d 13374577 
N0V7e 13374578 
N0V7f 13374579 



ZD' 


7RXFPISIGI I 


VFSY 


■tsqiflpsiegaKGQpsifkc:- 


■MNWTHI AAC\ 


'L 


ID" 


7kkfp:s:gi: 


VFSY 


'TSQIFLPSLEGIIMQQPSEFHCi' 


'vv^7h:aac\ 


r L 


ZD' 


/xkfpisig"' 


VFSY 


tsqiflpslegiivqqpsffhc: 


:^>:wthia=vC t . 


r L 


ID T 




VFSY 


'CSQIFLPSLEGNMQQPSEFHC:'' 




■I 


ID 1 


7KKFPI5IGII' 


VFSY 


'TSQIFL?5LEGKMQQPS2FHC;.: 


;mmwtkiaac\ 


7 L 


ID' 


7KXFPI3IGH' 


VFSY 


'TSQIFLPSLFGVKQCPSEFHCk 


:;u^:th:aac\ 


'1 



N0V7a 
N0V7b 
NOV7C 
N0V7d 
N0V7e 
N0V7f 



bal22ol 

13374575 

13374576 

13374577 

13374578 

13374579 



360 



370 



380 



390 



400 




410 420 430 440 450 
_. . . . | .... | | | | | | | | 

NOV7a bal22ol 
NOV7b 1337457S 
N0V7C 13374576 
NOV7d 13374577 
N0V7e 13374578 
N0V7f 13374579 




460 



470 



480 



N0V7a 
N0V7b 
N0V7C 
N0V7d 
NOV7e 
NOV7f 



bal22ol 

13374575 

13374576 

13374577 

13374578 

13374579 



490 



500 




510 



520 



N0V7a bal22ol 
NOV7b 13374575 
N0V7C 13374576 
NOV7d 13374577 
K0V7e 13374578 
H0V7f 13374579 




Homologies to any of the above NOV7 proteins will be shared by the other NOV7 
proteins insofar as they are homologous to each other as shown above. Any reference to 
NOV7 is assumed to refer to all three of the NOV7 proteins in general, unless otherwise noted. 

NOV7a also has homology to the amino acid sequence shown in the BLASTP data 
listed in Table 70. 
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Table 7(X BLAST results for NOV7a 


Gene Index/ Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


qi| 14388326 |dbi I&AB6 


hypothetical 
protein [Macaca 
fascicularis] 


525 


520/525 
(99%) 


521/525 
(99%) 


0.0 


0726.1 | (AB062931) 


qi I 13929106 IreflNP 1 


vesicular 
inhibitory amino 
acid transporter 
[Rattus 
norvegicus] 


525 


518/526 
(98%) 


521/526 
(98%) 


0.0 


13970.ll 


qi 1 13396317 1 embl CAC1 


hAl220l.l (A 
novel protein 
(ortholog of the 
mousevesicular 
inhibitory amino 
acid transporter, 
viaat) [Homo 
sapiens] 


525 


524/525 
(99%) 


524/525 
(99%) 


0.0 


5529.2 1 (AL133519) 


qi 16678569 |ref|NP 03 


vesicular 
inhibitory amino 
acid transporter 
[Mus musculus] 


521 


507/522 
(97%) 


511/522 
(97%) 


0.0 


3534. 1| 




qi | 7303217 |qb| AAF582 


OG8394 gene 
product 
[Drosophila 
melanogaster] 


543 


203/419 
(48%) 


282/419 
(66%) 


le-110 


80. 1| (AB003815) 





The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table TP. 

Table TP. Information for the ClustalW proteins 

1) NOV7a (SEQIDNO:30) 

2) rfl4388326jdbilBAB60726.1| (AB062931) hypothetical protein [Manara fa.qn>.n1aris] (SRQ TH *rn-1ftt) 

3) gill3929106tref|NP 113970.1| vesicular inhibitory amino acid transporter [Rattus norvegicus] (SEQ ID 
NO:104) 

4) gill3396317lemblCAC15529^| (AL1335mhA12201 1 (A ™wp1 ptem (»rrhn1n g »f mnH^A 
inhibitory amino acid transporter, VIAAT) [Homo sapiens] (SEQ ID NO:105) 

5) gjj667856^treffNP 033534.1| vesicular inhibitory amino acid transporter [M™ rrnisnrtW) (KKQ m MO- in*) 

6) tri|7303217| pb (AAF5828(U[ (AE0O3815) CG8394 gene product [Drosophila melanogaster] (SEQ ID 
NO: 107) 



NOV7A 



gi 
gi 
gi 

gi 



14388326 
13929106 
13396317 
6678569 | 
7303217 



NOV7A 



gi 
gi 
gi 
gi 
gi 



14388326 
13929106 
13396317 
667BS€9{ 
7303217 




fqaatdeeavgfahcddldfehrqglqmdiiik^eghlpcgdegasgp 
fqaatdeeavgfahcddldfehrqglqmdilk|Segspcgdegae|5p 
fqaatdeeavgfahcddldfehrqglq^I!jkSeG3pcgdegae8p 

FQAATDEEAVGFAHCDDLDFEHRQGLQI-SDILKgEGSPCGDEGAEgF 

fqaatdeeavgfahcddldfehrqglqmdilk"egs?cgdegae*p 



110 



120 



130 



140 



150 



71 



WO 02/29058 
N0V7A 



PCT/US01/31248 



gi 

gi 
gi 
gi 
gi 



14388326 
13929X06 
13396317 
6678569) 
7303217 



NOV7A 



gi 
gi 
gi 
gi 
gi 



14388326 
13929106 
13396317 
6678569) 
7303217] 



NOV7A 


gi 


14388326 


gi 


13929106 


gi 


13396317 


gi 


6678569) 


gi 


7303217) 


NOV7A 


gi 


14388326 


gi 


13929106 


gi 


13396317 


gi 


6678569) 


gi 


7303217| 



NOV7A 


gi 


14388326 


gi 


13929106 


gi 


13396317 


gi 


6678569) 


gi 


7303217 | 


NOV7A 


gi 


14388326 


gi 


13929106 


gi 


13396317 


gi 


6678569| 


gi 


7303217 | 



NOV7A 


gi 


14388326 


gi 


13929106 


gi 


13396317 


gi 


6678569) 


gi 


7303217 | 


NOV7A 


gi 


14388326 


gi 


13929106 


gi 


13396317 


gi 


6678569) 


gi 


7303217) 



STS: 




160 



I 



170 



180 



I 



190 



200 
-.1 



OTTNAIQGMFVLGLPYAILHGGYLGLFLIII 
NVTNAIQGMFVLGLPYAILHGGYLGLFLIi; 
NVTNAIQGMFVLGLPYAILHGGYLGLFLIi: 
NVTNAIQGMFVLGLPYAILHGGYLGLFLIII 
NVTNAIQGMFVLGLPYAILHGGYLGLFLII- 
NVTNAlQGKFa^LPaAjSLHGGY' 



'AAVVCCYTGKILIACLYEE 
'AAWCCYTGKILIACLYEE 
'AAWCCYTGKILIACLYEE 
'AAVVCCYTGKILIACLYEE 
' A A WCC YT GK I L I ACL YEE 
jArjJcCYTGKBL&TCLYEi 



2X0 



220 



230 



240 
..I.. 



■I- 



250 
..) 



EDGEWRVRDSYVAIANACCAPRFPTLGGRWNVAQIIELVMTCILYV 
EDGEV\ r RVRDSYVAIANACCAPRFPTLGGRVVNVAQIIELVMTCIL"YV 
EDGEWRVRDSYVAIANACCAPRFPTLGGRVVNVAQIIELTOTCILYV 
ED G E WR VRD S YV A I ANA CCAPRFPTLGG R VVNVAQ I X E L VMT C I L YV 
ED G EWRV R D S YV A I ANA C CAPRF P T LG G R VVNVAQ HE L VMT C I L Y V 

^Gg&vRVRFgvvBTam^g^ 



260 



270 



280 



290 



300 
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NOV7A 


gi 


14388326 


gi 


13929106 


gi 


13396317 


gi 


6678569( 


gi 


7303217 | 
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510 



520 



530 
I 



I ■ 



540 



I, 



550 
I. 



LPSLFHLRLLWRKLLWHQVFFDVAIFVIGGXC3VSGFVHSLEGLIEAYRT 
LPSLPHLRLLWRKLLWHQVFFDVAIPVIGGICSVSGFVHSLEGLIEAYRT 
LPSLFHLRLLWRKLLWHQVFFDVAIFVIGGICSVSGFVHSLEGLI5AYRT 
LPSLFHLRLLWRKLLWHQVFFDVAIFVIGGICSVSGFVHSLEGLIEAYRT 
LPSLFHLRLLV7RKLLWHQVFFDVAIFVIGGICSVSGFVHSLEG!33@E!5T: 



N0V7A 




gi 


14388326 


■NAED 


gi 


13929106 


Inaed 


gi 


13396317 


Inaed 


gi 


66785691 




gi 


7303217 j 


GIiPF 



Table 7Q lists the domain description from DOMAIN analysis results against NOV7a, 
This indicates that the NOV7a sequence has properties similar to those of other proteins 
known to contain this domain* 



Table 7Q. Domain Analysis of NOV7a 

gnl 1 Pf am | pf am01490 , Aa_trans, Transmembrane amino acid transporter 
protein. This transmembrane region is found in many amino acid 
transporters including UNTC-47 and MTU. UNO 4 7 encodes a vesicular 
amino butyric acid (GABA) transporter, (VGAT) . UNC-47 is predicted to 
have 10 transmembrane domains . MTR is a N system amino acid 
transporter system protein involved in methyl tryptophan resistance. 
Other members of this family include proline transporters and amino 
acid permeases* (SEQ ID NO; 107) 
Length =370 residues, 87,8% aligned 
Score = 182 bits (461) , Expect » 5e-47 



NOV7a 


X43 


Pfam01490 


5 


NOV7a 


203 


Pfam01490 


60 


NOV7a 


257 


Pfamoi490 


117 


NOV7a 


309 


Pfam01490 


177 


NOV7a 


367 


Pfam01490 


237 


NOV7a 


426 


Pfam01490 


289 



I II I** 1 ♦ III +1 I + 111+ ♦ + +1 

I£NIPGIiVLLKLAGFITXiYT(3iLI>SBC¥B YVPGXJaTOSYIJMjGRSAYSGKGLLI/r 59 



I 1*1 I |++++|+|+ , 

sfvg — QtvmiBGwnanacajiaEatt&KixB^ 116 



•SLPVSQKSWSIIATAVLIiPCAF 256 
♦ II II I+++ +| 



+1+1 I +11+ I l+l 



+ + 



+IIIIII++ 



1+ II I ++I I II I 



111+ + 



I I III +11+ II II++II I I ++| I ++ + | 



+ I + +1 lllllll+ll II I +||+ +|| 
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Synaptic vesicles from mammalian brain are among the best characterized trafficking 
organelles. However, so far it has not been possible to characterize vesicle subpopulations that 
are specific for a given neurotransmitter. Taking advantage of the recent molecular 
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characterization of vesicular neurotransmitter transporters, we have used an antibody specific 
for the vesicular GABA transporter (VGAT) to isolate GABA-specific synaptic vesicles. The 
isolated vesicles are of exceptional purity as judged by electron microscopy. 

Immunoblotting revealed that isolated vesicles contain most of the major synaptic 
5 vesicle proteins in addition to VGAT and are devoid of vesicular monoamine and 

acetylcholine transporters. The vesicles are 10-fold enriched in GABA uptake activity when 
compared with the starting vesicle fraction. Furthermore, glutamate uptake activity and 
glutamate-induced but not chloride-induced acidification are selectively lost during 
immunoisolation. We conclude that the population of GAB A-containing synaptic vesicles is 
1 0 separable and distinct from vesicle populations transporting other neurotransmitters. Sagne et 
aL, FEB S Lett 1997:10, 417(2);177-83. 

Proteins belonging to the GABA transporter family of proteins play an important role 
in signal transduction of different cell type such as neuronal and muscle cells. NOV7 protein is 
the human ortholog of VGAT (vesicular GABA transporter) from Rattus norvegicus and unc- 
15 47 from C. elegans which are involved in packaging GABA in synaptic vesicles. NOV7 
protein has a domain similar to the amino acid permease domain found in integral membrane 
proteins that regulate transport of amino acids. 

The above defined information for NOV7 suggests that this NOV7 protein may 
function as a member of a GABA transporter family. Therefore, the NOV7 nucleic acids and 
20 protein? of the invention are useful in potential therapeutic applications implicated in various 
diseases and disorders described below and/or other pathologies. For example, the NOV7 
compositions of the present invention will have efficacy for treatment of patients suffering 
from cancer, trauma, regeneration (in vitro and in vivo), viral/bacterial/parasitic infections, 
fertility and neurological disorders. The NOW nucleic acid encoding GABA transporter 
25 receptor-like protein, and the GABA transporter receptor-like protein of the invention, or 
fragments thereof may further be useful in diagnostic applications, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed 

NOV8 

NOV8 includes two novel integrin alpha 7 (ITGA7) precursor-like receptor proteins 
30 disclosed below. The disclosed proteins have been named NOV8a and NOV8b, 

NOV8a 



A disclosed NOV8a nucleic acid of 3432 nucleotides (also referred to AC073487_dal) 
encoding a novel 1TGA7 precursor-like receptor protein is shown in Table 8A An open 
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reading frame was identified beginning with an ATG initiation codon at nucleotides 1-3 and 
ending with a TAA codon at nucleotides 3430-3432. The start and stop codons are in bold 
letters. 



Table 8A. NOV8a Nucleotide Sequence (SEQ ID NO:41) 



ATGGCOSGGGCTCGGAGCCGCGACCraTTGGGGGGCCT 

TCTTCTCACX3GCTGTCGCCOTC 

CTCTGTGGCCCTCX^CCO^raCCT 

CTTCCTGGGCAGCAGGCGAAT(^(^CTGGAGGCCT 

GGACATO^CCAGGGAGCTGATAT(X:AAAAGGAAA» 

CTGGGGGCAAGATTGTTACCTGTGCACACCGATATGAGGCAA 

ATTGCSTCCGCTGCTTTGTGCTCA^ 

ACGCCCCCAAG6CCATGAACAATTTGGGTTC 

TCTTTGGGGCCCOkGGAACCTA 

CACCTGGACGACGGTCCCTACGAGGCX3GGGGGAGAGAAGG 

CTTTGGGTTGCTTTTTGTGACCAACATT^ 

GGCTCCCAGGACCAGCCGGAGACTTGGCCCTCA^ 

GCAGAAGAGCTOAGCrrTTGTGGCIOT 

CAGTCGCCTGGTGCCCGAGGTTATGCTGTCTG 

TCAACAGTGATGGGTGGCCAGACCTI^TAGTGGGTGCCCCCT 

TATGTGTACTTGAACCAGGGGGGTCACTGGGCTGGGATCT 

GATCAGCCTGGCTGTCCTGGGGGACCT 

GGAAAGTCTTCATCTACCATGQ6AGCAGCCTG 

ATOVAGAGCTTCGGCTACTCCCnXSTC^ 

GGCTGACACCGC^GTGCTCTTCAGGGCCAGACCCATCC^ 

ACCTGGAGCAGCCCAACTItSTGCTG 

AGCAGCTATAGCCCTACIX3TGGCCCTGGACTATGTGTTAGATC 

TGTGA(XJTTCCTGAGCCGTAACCTGGAAGAAC^ 

GAGTCTCTGGAGACGCCATGTTCCAGCTCCAGGAA 

AOTCTCCAGAOXCTCGGCTOaSGC^CAGG 

GCCCAGCACCCAGCGGGCAGAGATCCACTTCCTGAA^ 

TGGTCCGCGCeaKZTTCI^ 

CTGTTTGCACIGAGTGGGCAGCCAGTCAT^ 

GGCTGATGGGGATGATGCCX!ATGAAGCCC^^ 

TGG&CGAGAAGCCAOTCTGCCTGTCCA^ 

GCCraGGTCACCTTCTACCrCAT^ 

GGCCACGATCAGTGAGCAGGAGCTGCATCC^ CAG 

GGATGGCCATTCCCCAGCAACTCTTCT^ 

AGCAAGGTO^AGTATGAGGTCACGGTAAGTAACCAAGGCC^^ 

GTGGCCTCATGAGATTGCCAATGGGAAGTGGT^ 

AGAAAGGGCTTTGCTCrcCC^GGAGGCCCAAC^ 

GAGCCACCTGAGCAGCAGGAGCCrrGGTGAGC3G^ 

GAAAAACATCACCCTGGACTGCGCCCGGGGCACGGC^ 



ATTGTCCGGGCCAACATCAQU3TGAACT 
AACTAI AGCACTCC ^^ 



The disclosed NOV8a nucleic acid sequence, localized to chromosome 12, has 2531 of 
2561 bases (98%) identical to a 3485 bp Homo sapiens integrin alpha-7 mRNA (GENBANK- 
ID: AF072132|acc:AF072132) (B = 0.0). 

A disclosed NOV8a polypeptide (SEQ JD NO:42) encoded by SEQ ID NO:41 is 1143 
amino acid residues and is presented using the one-letter amino acid code in Table 8B. Signal 
P, Psort and/or Hydropathy results predict that NOV8a does not contain a signal peptide and is 
likely to be localized to the endoplasmic reticulum or nucleus with a certainty of 0.6000. 




Table 8B. Encoded NOV8a protein sequence (SEQ ID NO:42). 



MAGARSRDPLGGLRDLLPFWLPARRTA^ 

LVGAPQALALPGQQANRTGGLFAOT 

HRYEAI^RVIWLETRDMIGRCFVLSQDl^ 

LFGAPGTYNWKGTARVEIiC^GSAniiAHItDDGPYEAGGBKBQDPRLIPTO 
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VY KTLDPADRLPGPAGDIJVLNSyLGFSIDSGKGLVRAEELS FVAGAPRANHKGAWI LRKDSASRLVPEVM 

LSGERLTSGFGYSLAVADLNSIX^PDLIVGAPYF 

GISLAVLGDLNQDGFPDIAVGAPFIXID^^ 

QYPDKLVGSLADTAVLFRARP I LHVSHEVS I APRS I DLEQPNCAGGHSVCVDLRVCFS YI AVPS SYS PTVA 

LDYVLDAOTDRRLRGQVPRVTFLSRN^ 

YSLQTPRLRRQAPGQGLPPVAPILNAHQPST^^ 

LPMDVDGTTAIiFALSGQPVIGLELMVT^ 

SNENASHVECELGNPMKRGAQVTFYLILST^ 

AGMAI PQQLFFSGVTOGERAMQSERDVGSKVKYTirVW 

VELEGGQGPGQKGLCSPRRPNIIjHIjDVDSRDRRRRELEPPEQQEPGERQ 

ARGTANCWFS CPL YS FDRAAVLHVWGRL WNS TFLE E YS AVKS LE V I VRANI TVKS S I KNLMLRDAS TVI P 

VMVYLDPMAWAEGVPWWVILIiAVIiAGLLVliAI^ 

GGPGTVG 



The N0V8a amino acid sequence has 975 of 1 1 13 amino acid residues (87%) identical 
to, and 1032 of 1 1 13 amino acid residues (92%) similar to, the Mus musculus 1 161 amino acid 
5 residue integrin alpha 7 precursor protein (SPTREMBL-ACC: 08873 1)(E = 0.0), 

NOV8b 

A disclosed NOV8b nucleic acid of 3 1 10 nucleotides (also referred to CG53926-02) 
encoding a novel ITGA7 precursor-like receptor protein is shown in Table 8.C. An open 
reading frame was identified beginning with an ATG initiation codon at nucleotides 1-3 and 
10 ending with a TAA codon at nucleotides 3 106-3 108. A putitive untranslated region 

downstream from the termination codon is underlined in Table 8C, and the start and stop 
codons are in bold letters. 



Table 8C NOV8b Nucleotide Sequence (SEQ ID NO:43) 

~ATGGCCGGGGCTCGG^ 
TCGAACTIX3CTCTTCT^ 
AGGCAGCCTCTPTCX3GCmT<^^ 

CCCGTTGAGCCTGGAGGAGACTGACTGCTAC^^ 

GCAAGGAGAAC(^\GTGGTTGGGAGTCAGTGTTC 

GGACCTGGCCATCCGGGATGAGTTGGA^ 

AACAATTTGGGTTCTGCCAGCAGGGCAC^^ 

GCCCOVGGAACCTATAATTGGAAGGGCAC^^ 

AOVCCTGGACGACXSGTCCCT^ 

CCAACAGCTACTTTGGGTTGCTTTT^ 

ACTTTGGACCOTGCTGACCGGCT 

ACA7^GGGTGCTGTGGTCATCCTGCGCAAGGACAGCGC 

GAGCGCCTGACCTCCGGCTirKSGCTACTCACT 

GATAGTGGGTGCCCCCTACTTCTTTGAGCGC 

AGGGGGGTCACTGGGCTGGGATCTCCCCTCTC 

CTGGCTGTCCTGGGGGACCTCAACCAAGATGGCTTTC^ 

TGGGAAAGTCTTCATCTACCATGGGAGCAGCCT 

AGGCTGTGGG^TCAAGAGCTTCGGCTA 

GACCTX3CTGGTGGGCTCCCTGGCTGACACCGCAGTGCTCTTCAGG 
TGAGGTCTCTATTGCTCCACGAJ^^ 
TGGACCTAAGGGTCTGTTTCAGCTACAT^ 
GTGTTAGATGCGGACACAGACCGGAGGCT^^ 

GGAAGAACCCAAGCACCAGGCCTCGGGCACC^GTGGCTGAAGCACCAGCATC 
CC^TGOTCCAGCTCCAGGAAAATGTCAAAGACAAGCT 
CaGACCCCTCGGCTCCGGCGAC^GGCTCCTGGCCAGGGGCT 
CCAGCCC^GC^CCCAGCGGGCAGAGATCCACTTCCTGAAGCAAGGGTG 
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<X!AATCTGCAGCT(X3TCC^ 

GATG1XK3ATGGAACAACAGC^ 

C^OrrGCCATCGGACCCAGCC^^ 

TGCTTCCTGACT(^CTGCACTACTCAGGGGTCCGGGCCCTGGACCCT 

AATGAGAATGCCTCCCATGTTGAGTGTGAGCTGGG6AA 

CCT(^TCCTTAGCACCTCCGGGATCAG^ 

TCAGTGAGCAGGAGCTGCATCCAGTCTCTGCACGAGCC^ 

GK3AATGGCCATTCCCCAGCAACTCTTCTO 

GGATGTGGGCAGCAAGGACTGCGCCCGGGGCACGGCCAACT 

TTGACCGCGCGGCTGTGCTGCATGTCTGGGGCCGT 

GTG&AGTCCCTGGAAGTGATTGTC^ 

AGATGCCTCCACAGTGATCCCAGTG&TGGTATACTT^^ 

GGTGGGTCATCCTCCTGGCTGTACTGGCT 

TGTGGCrrCTTCXATCGGAGCAGCCACSAG 

GCAGCCTTCAGCCATGGAAGTTGGGGGTC(^GGGACTGTGGGGTAACT 



The disclosed NOVSb nucleic acid sequence, localized to chromosome 12, has 1856 of 
1867 bases (99%) identical to a Homo sapiens integrin alpha-7 mRNA (gb:GENBANK- 
ID:AF032108]acc:AF032108.1) (E = 0.0). 
5 A disclosed NOV8b polypeptide (SEQ ID NO:44) encoded by SEQ ID NO:43 is 1035 

amino acid residues and is presented using the one-letter amino acid code in Table 8D. Signal 
P, Psort and/or Hydropathy results predict that NOV8b does not contain a signal peptide and is 
likely to be localized to the endoplasmic reticulum with a certainty of 0.8500. 



Table 8D. Encoded NOV8b protein sequence (SEQ ID NO:44). 

MAGARSRDPLGGLRDIiLPFWLPARRTA^ SASLWPCTRHVAAPDPS S PL 

LVGAPQALALPGMAiraTGGLFACPIiSIiEE^ 

HRYEARQRVDQII*ETRDMIGRCFV^ 

LFGAPGTYNWKGTARVBI,CAQ^ 

VYKTIiDPADRIjPGPAGDIjALNS YLGFS IDSGKGLVRAEEIiS PVAGAPRANHKGAWI LRKDSASRLVPEVM 
LSGERLTSGFGYSLAVADLNSDGWPDL^ 

GI SLAVLGDLNQDGFPDI AVGAPFDGDGKVFI YHGSSLGWAKPSQVIiEGEAVGI KSFGYSLSGSLDMDGN 

QYPDLLVGSIiAOTAVLFRARP ILHVSHEVS I APRS IDLEQPNCAGGHSVCVDIjRVCFS YI AVPS SYS PTVA 

LDYVLDADTDRRIiRGQVPRVTFI^ 

YSLQTPRLRRQAPGQGI^PVAPILMAHQPST^ 

LPMDVOTTTALFALSGQPVI 

CXSNENASHVECELGNPMKRGAQVTFYLILSTSGISIETO 
SIAGMAIPQQItFPSGVVRGBRAMQSERDVGSKDCMCT^ 

YSAVKSLEV I VRANI TVKS S I KDLMLRDASTVI PVMVYIiDPMAVVABGVPWWVI IJUAVIiAGLLVLALlLVLL 
LWKCX?FFHRSSQSSSFPTOYHRACLAVQPSAMEVGGPGTVG 



10 

The NOV8b amino acid sequence has 843 of 884 amino acid residues (95%) identical 
to, and 844 of 884 amino acid residues (95%) similar to, the Homo sapiens 1181 amino acid 
residue integrin alpha-7 precursor protein (ptnnSWISSNEW-ACC:Q13683) (E = 0.0). 

NOV8b is expressed in at least the following tissues: skeletal muscle, cardiac muscle, 
15 small intestine, colon, ovary, prostate, lung and testis. 

The NOV8a and 8b proteins are very closely homologous as as shown in the alignment 
in Table 8E. 

Table 8E Alignment of NOV8a and 8b. 

10 20 30 40 50 
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:iAgARSRDPL3G^RDLLP?v;LPARRTALI J TAVAFNLD7MGALRK5ASQAA 



NOV8a AC073487_dal 
NOVBb CG53926-Q2 




160 170 180 190 200 
,...|....|-,..|... . |^...L...,[ |....t 

NOV8a AC073487_dal 
NOV8b CG53926-02 



vdo:l5T'?.dhigrcfvl3QDlairdeldgg5:-:k?csgrpqgheqfgfcqc 



210 220 230 240 250 

— 1 , , . . I . - ■ , I — . I . . I , ... I .... I .... I .... I .... I 

NOVSa AC073487_dal 
NOV8b OG53926-02 



G GAAAFS ?3SK YLLFGA ?GT WKGTA R V £ LCAQG SAG LAHLUDG P YE AG 
GTAAAF S FD S H YLLFGAPGT YN^KGTARV ELCAQG 5 ADLAH LDEGPYSAG 



260 270 280 290 300 
1 | | I | j | 1 | 1 

NOVSa AC073487_dal 
NOV8b CG53926-02 



'RHP 1 


i/PAYSYF 


GLLF7TW1 


[ESSCPGOCV*. 


;ktlgpaerlpgp 


■RLI? 1 


vPANSY?. 


GLLFVTMj 


idssdpdqlv: 


i'KTLD ? AD R.L ?G P 



310 320 330 340 350 



NOV8a AC073487_dal 
NOV8b CG53926-02 




360 370 380 390 400 

_> — | — | — | 1 | | 

NOVSa AC073487_dal BMiMMJ^ll^ 

NOVBb CG53926-02 BSBSBBH W fl BfflWHBB B ^ 



410 420 430 440 450 

I I I | I | 



NOV8a AC073487_dal B 


'YYL2;QGGH^ 


'A3~5- ^' ■ 


3G3P^SM? : 






KOV8b CG53926-02 g 


*7Y;/~QGGH/. 


\A3~3?1R.G' 


3GS?^SMF 


G" = iaylg^:."gggf?e: 


r v, T Q_"\?F 



460 470 480 490 500 

| | 1 1 1 | 1 j 

NOVSa AC073487_dal HfMj^i^Mfl^ 
NOVSb CG53926-02 BB H f BBH8!BTfflB^^ 



510 520 530 540 



NOV8a AC073487_dal 
NOV8b CG53926-02 



NOV8a AC073487_dal 
NOVBb CG53926-02 



NOVBa AC073487_dal 
NOVSb CG53926-02 



550 



600 




650 



NOVSa AC073487jdal 
NOV8b CG53926-02 



NOVSa AC073487_dal 
NOVSb CG53926-02 



NOVSa AC073487_dal 
NOVSb CG53926-02 



660 


670 


680 

,| | | 


690 


700 


APGC31F?VA?^^: 




IIHFLKQGC3EE 


KICQ3MLQY 
^ICQGI'LQL 


I 


710 


720 


730 


740 


750 




ELGNFMF. 
ET-GMPMK 



810 820 830 840 850 
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NOVSa AC073487_dal 
NOV8b CG53926-02 



860 870 880 890 900 

.,1 | | | | | | 1 1 

KVKYEVTVSNQGQSLRT 



I AG MAI ?QQL F F S G WRG E RAMQ3 ERDVGS 
I AGMA I P QQ L F F SG V/ RG E RA:-:Q S SRDVG S 



910 920 930 940 950 

I | I I | . . |....|....|....|....| 

NOV8a AC073487 dal I^SAFI^MWPHEIANGKWLLYPMQVElflfe<^PC^KGLCSPRRPNI^ 
NOVSb CG53926-02 



960 970 980 
...|....|....|.. 
NOVSa ACG73487_dal DVDSRDRRRRELEPPEQQBPGERQEPSMSWWPVSS 
NOVSb CG53926-02 



990 



1000 



NOV8a AC073487_dal 
NOV8b CG53926-02 



NOVSa AC073487_dal 
NOV8b CG5392S-02 



NOV8a AC073487 dal 
NOV8b CG53926-02 



1010 




1110 



1120 



1130 
..I... 



1140 



.'-Ll/.'XCG. 


<FHR£SQ3 




'HRACIAVQ?^ 


A.MHVG'JPG 


/lll/jkcg; 


"FKRSSQS 


ss??T:-ri 


'HRACLAVOPS 


a:-:evgg?g 



Homologies to either of the above NOV8 proteins will be shared by the other NOV8 
5 protein insofar as they are homologous to each other as shown above. Any reference to NOV8 
is assumed to refer to both of the NOV8 proteins in general, unless otherwise noted. 

The disclosed NOV8 polypeptide has homology to the amino acid sequences shown in 
the BLASTP data listed in Table 8F. 



Table 8F. BLAST results for NOV8a 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 

(%) 


Expect 


qi 1 6680480 |ref|NP 0 
32424 * 1 | 


integrin alpha 7 
[Mus musculus] 


1135 


B99/1095 
(82%) 


960/1095 
(87%) 


0.0 


38 


12643785 |sp|Q617 
ITA7 MOUSE 


INTEGRIN ALPHA- 7 
PRECURSOR [MUS 
musculus] 


1179 


941/1095 
(85%) 


1002/1095 
(90%) 


0.0 


qi 1 4504753 IreflNP 0 
02197.1 | 


integrin alpha 7 
precursor [Homo 
sapiens] 


1137 


1025/1125 
(91%) 


1029/1125 
(91%) 


0.0 


gi| 3158408 |qb|AAC18 
968.1 | (AF052050) 


integrin alpha 7 
[Homo sapiens] 


1137 


1023/1125 
(90%) 


1027/1125 
(90%) 


0.0 


gi 1 7447667 |pir| |JC5 
951 


integrin alpha 7 
chain variant 
[Homo sapiens] 


1062 


617/702 
(87%) 


619/702 
(87%) 


e-157 



10 

The homology between these and other sequences is shown graphically in the 
ClustalW analysis shown in Table 8G. 
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Table 8G. ClustalW Analysis of NOV8 

1) Novel NOV8a (SEQ ID NO:42) 

2) Novel NOV8b (SEQIDNO:44) 

3) gil6680480lref|NP 032424.11 integrin alpha 7 [Mus rnusculus] (SEQ ID NO:108) 

4) gi)126437851spl061738[ITA7 MOUSE INTEGRIN ALPHA-7 PRECURSOR [Mus musculus] (SEQ ID 
NO: 109) 

5) gi!4504753jreflNP Q02197.1| integrin alpha 7 precursor [Homo sapiens] (SEQ ID NO: 1 10) 

6) gil31584081gb|AAC18968.11 (AF052050) integrin alpha 7 [Homo sapiens] (SEQ ID NO: 1 1 1) 

7) gj!7447667|pirllJC5951 integrin alpha 7 chain variant [Homo sapiens] (SEQ ID NO:1 1 2) 



NOV8a 
NOV8b 



gi 


6680480 | 


gi 


12643785 


gi 


4504753 


gi 


3158408 


gi 


7447667 


NOVSa 


N0V8b 


gi 


6680480) 


gi 


12643785 


gi 


4504753 


gi 


3158408 


gi 


7447667 




30 



40 



I 



50 



avafnldvmgalrke 
avafnldvhgalrke] 

AjjAFNLDVMGAyRKEG 
Aj»AFNLDVMGAg»RKEG 
[AVAFNLDVMGALRKEG 
AVAFNLDVMGALRKEG 
AVAFNLDVMGALRKEG 



60 



70 



I , 



80 



90 
-I.- 



I 



100 

..I 



jSASLWPCTRHVAAj 
IsASLWPCTRHVAAj 



>3pBsSllv< 



PjPgS^LLVGAPQALALPGQQANRTGGLFACPLSLE 
SLFGFSVALHRQLQPRPQSWLLVGAPQALA1PGQQANRTGGLFACPLSLE 
SLFGFSVALHRQLQPRPQSWLLVGAPQALALPGQQANRTGGLFACPLSLE 
SLFGFSVALHRQLQPRPQSWLLVGAPQALALPGQQANRTGGLFACPLSIiE 
SLFGFSVALHRQLQPRPQSWLLVGAPQALALPGQQANRTGGLFACPLSLE 
SLFGFSVALHRQLQPRPQSWLLVGAPQALALPGQQANRTGGLFACPLSLE 



NOV8a 


NOV8b 


gi 


6680480) 


gi 


12643785 


gi 


4504753 


gi 


3158408 


gi 


7447667 



110 



120 
-.1.. 



130 
-.1.. 



140 

.A.. 



150 
..I 



ETDCYRVDIDQGADMQKESKENQWLGVSVRSQGPGGKIVTCAHRYEARQR 
ETDCYRVDICQGADMQKESKENQvflLGVSVRSQGPGGKIVTCAKRYEARQR 
ETECYRVDIDgGAggQKESKENQWLGVSVRSQGgGGKIVTCAHRYE|RQR 
ETDCYRVDID.^GA™QKESKENQWLGVS\^SQG*GGKIVTCAHRYE*RQR 

etdcyrvdidqgadmqkeske^owlgvsvrsqgpggkivtcakryearqr. 
etdcyrvdidqgadmqkeskenqwlgvsvrsqgpggkivtcakryearqrj 
etdcyrvdieqgadmqkeskenqwlgvs^/rsqgpggkivtcahryearqr! 



NOV8a 
NOVBb 



^i 

gi 
gi 
gi 
gi 



6680480) 
12643785 | 
4504753 
3158408 
7447667 



160 



170 



180 



190 



200 




210 



NOVSa 


NOVBb 


gi 


6680480) 


gi 


12643785 | 


gi 


4504753 




gi 


3158408 




gi 


7447667 





I 



I. 



220 



GTAAAFSPDSHYLLFGAPGTY^vKG* 
GT AA AF S P D S H Y L L F G AP 3T YNWKG ' 
GTAAjgFS?DSHYLjj|FGAFGTYNWKG 
G T AAy FSPDSHYlJJfGAP G T YNVv K G 
GTAAAFSPDSHYLLFGAPGTYNWKG 
GTAAAFSPDSHYLLFGAPGTYitfWKG 
GTAAAFSPDSHYLLFGAPGTYNVJKG 



230 240 250 

|-...|....|...-|....|....| 

rASVELCAQQSADIiAHIJXDOPYBXG 



rARVBttCAQGSPDItAHLDDGPYEAG 



NOV8a 
N0V8b 



gi 
gi 

gi 



6680480| 

12643785) 

4504753) 



260 270 

GEKEQDPRIiIPVPANSYE 
GEKEQDPRLIPVPANSYP 

GEKEQDPRLIPVPANSYX 



280 



2^0 
• . I . - 



300 
..I 



gllfvtnidssdpdqlvyktldfadrlpgfag 
Sllfvtnidssdpdqlvyktldpahrlpgpag 
IllfvtnidssdpdqlvyktldpabrlEgpag 
RllfvtnidssdpdqlvyktldpadrlJJgpag 
pllfvtnidssdpdqlvyktldpadrlpgpag 



WO 02/29058 

gi 1 3158408 | 
gi j 7447667 j 
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N0V8a 
N0V8b 



sra- 
gi 
si 
gi 
gi 



6680480) 
12643785) 
4504753 | 
3158408| 
7447667 



LLFVTNIDSSDPDQL.VYKTLDPADRLPGPAG 
LLFVTNIDSSDPDQLVYKTLDPADRLPGPAG 



310 320 330 340 350 



DLALNSYLGFSIDSGKGLVRAEELSFVAGAPRANKKGAVVILRKDSASRL 
DLALNSYLGFSIDSGKGLVRAEELSFVAGAPRANHKGAVVILRKDSASRL 
DLgLNSYLGFSIDSGKGLgRgEELSFVAGAPRANHKGAWILRKDSAgRL 
DLuLNSYLGFSIDSGKGL*R§EELSFVAGAPRANHKGAWILRKDSAaRL 
DLALNSYLGFSXDSGKGLVRAEELSFVAGAPRANHKGAVVILRKDSASRL 
DLALNSYLGFSIDSGKGLVRAEELSFVAGAPRANHKGAVVILRKDSASRL 
DLALNSYLGFSIDSGKGLVRAEELSFVAGAPRANHKGAVVILRKDSASRL 



N0V8a 


NOVSb 


gi 


6680480) 


gi 


12643785 


gi 


4504753 


gi 


3158408 


gi 


7447667 



360 



370 



380 



390 



400 




NOV8a 


NOVSb 


gi 


6680480) 


gi 


12643785 


gi 


4504753 


gi 


3158408 


gi 


7447667 



410 



420 



430 



440 



4S0 
..I 



Y VY L NQ G GHW AG I S 
YVYLNQGGHWAGIS 
YVYgNQGGHWAglS 
YVyJnqGGHWAmJiS 
YVYLNQGGHWAGIS 
YVYLNQGGHWAGIS 
YVYLNQGGHWAGIS 



PLRLCGSPDSMFGISLAVLGDLNQDGFPDIAVGAPF 
FLRLCGSPDSMFGISLAVLGELNQDGFPDIAVGAPF 
PLR»CGSPDSMFGISLAVLGELNQDGFPDIAVGAPF 
PLRyCGSPDSMFGISLAVLGELNQDGFPDIAVGAPF 
PLRLCGSPDSMFGISLAVLGDLNQDGFPDIAVGAPF 
PLRLCGSPDSMFGISLAVLGELNQDGFPDIAVGAPF 
PLRLCGSPESMFGISLAVLGDLNQDGFPDIAVGAPF 



N0V8a 
N0V8b 



gi 
gi 
gi 
gi 
gi 



6680480) 

12643785 

4504753 

3158408 

7447667 



460 



470 



480 
..I.. 



I. 



490 



500 



d gd gx vf i yhg ssl gwakp £ q vl ege avg iksfgyslsgs ldkd gnqyp 
b gd gxvf i yhg 3 s l g wax p s q vl e ge avg i x s f g y s l s g s lemd gnqyp 
dgdgkvfiyhgsslgwSxpsqvlegeavgiksfgyslsgTleEdgn^yp 
dgdgxvfiyhgsslgw*k?sqvlegeavgiksfgyslsg*ld|dgn?yp 
dgdgkvfiyhgsslgwakpsqvlegeavgiksfgyslsgslemdgnqyp 

DGDGKVFIYHGSSLGWAKFSQVLEGEAVGIKSFGYSLSGSLEMDGNQYP 
DGDGKVFIYHGSSLGWAKPSQVLEGEAVGIKSFGYSLSGSLDMDGNQYP 



NOV8a 
NOVSb 



gi 
gi 
gi 
gi 
gi 



6680480 1 

12643785 

4504753 

3158408 

7447667 



510 


520 


530 


540 




550 
















NOV8a 


NOV8b 


gi 


6680480 | 


gi 


12643785 | 


gi 


4504753 




gi 


3158408 




gi 


7447667 





I. 



560 



I. 



570 



580 



I. 



590 
.A.. 



600 

.A 



RVCFSYIAVP3SYSPTVALDYVLDAETDRSLRGQVPRVTFLSRNLEEPKH 
RVCFSYIAVPSSY5FTYALDYVLDAOTDRRLRGQVPRVTFLSRNL3EPKH 
^CFSYjgAVPSSYSFgVALDYjLDgDTDRRLRGQVTRVTFLSRgLgg^-i 

■^cfsy^vpssysf"valdyJld*dtdrrlrgqvprvtflsr"l3^h 

rvcfsyiavpssysftvaleyvldadtdrrlrgqvprvtflsrnleepkk 
rvcfsyiavpssysptvaldyvldadtdrrlrgqvprvtflsrnleepkh' 
rvcfsyiavpssysptvaldyvldadtdrrlrgqvprvtflsrnleepkh' 



NOV8a 
NOV8b 

gi 
gi 
gi 



6680480) 
12643785) 
4504753) 



610 



620 



630 



640 
..I.. 



650 
-.1 



QASGTV^ T LKHQHDRVCGDAMFQLQENVKDKLRAIWTLSY3LQTPRLRRQ 
QASGTVWLKHQHDRVCGDAKFQLQENVKDKLRAIVVTLSYSLQTPRLRRQ 
QgSGTWLKHQHDRVCGDgwFQLQEN^/KDKLRAIVVTLSYgLSTPSLRRQ 
QigSGTWLKHQHDRVCGD^FQLQENVKDKLRAIVVTLSYgLlTPgLRRQ 
QASGTWLKHQHDRVCGDAMFQLQENVKDKLRAIWTLSYSLQTFRLRRQ 



81 



qasgtwlkhqhdrvcgdamfqlqenvkdklraivvtlsyslqtprlrrq 
Iqasgtvwlkkqhdrvcgdamfqlqenvkpklraiwtlsyslqtprlrrq 



WO 02/29058 

gi | 3158408) 
gi | 7447667 | 



660 



NOV8a 


NOT8b 


gi 


6680480) 


gi 


12643785 


gi 


4504753 


gi 


3158408 


gi 


7447667 



I 



670 



I 



680 



690 
..I.. 



700 
..I 



APGQGLPPVAP 
APGQGLPPVAP 
APGQjjLPyVAP 
APGQGLPPVAP 
APGQGLPPVAP 
APGQGLPPVAP. 
APGQGLPPVAP 



ILNAHQPSTQRAEIHFLKQG 
ILNAHQPSTQRAEIHFLKQG 
ILNAHQPSTQRAEIHFLKQG 
ILNAHQPSTQRAEIHFLKQG 
ILNAHQPSTQRAEIHFLKQG 
ILNAHQPSTQRAEIHFLKQG 
ILNAHQPSTQRAEIHFLKQG 



ICGEDKICQSNLQLVgARFC 
ICGEDKICQSNLQL VjgAR FC 
'CGjjfoKXCQSNLQLgSjgFC 

'ggSdkicosnlol ISSS fc 

ICGEDKICQSNLQLVgARFC 
iCGEDKICQSNLQLVgARFC 
CGEDKICQSNLQLVijiARFC; 



NOV8a 


NOV8b 


gi 


6680480 | 


gi 


12643785 


gi 


4504753 


gi 


3158408 


gi 


7447667 



710 



720 



730 



740 
. . I . . 



750 
-I 



gRySDTEFQgLPMD^DGgTALFALSGQPglGLSLWTNLPSDF^PQADG 
^RySDTEFQgLP^gDGgTALFAIiSGQPijj-IGLELft/TNLPSDpfflpQADG 
TRgSDTEFQgLP^DGyTALFALSGQpRlGLELgVTNLPSDP^PQADG 
TR gSDTEFQgLPMDaDG a TALFALS GQpSlGLEL*VTNLPgDp[agPOADG 

TR 



WOV8a 


NOV8b 


gi 


6680480) 


gi 


12643785 


gi 


4504753 


gi 


3158408 


gi 


7447667 



760 
I. ...I.. 



770 



L 



780 
..I.. 



730 
..I.. 



800 
■•I 



DDAHEAQLLVgLPgSljjjYSGVRALD 
DDAHEAQLLV?LPgSLi»YSGVRALD» 

ddaheaqllvKlpSslSysgvraldL 
ddaheaqllvRlpBslSysgvrald* 

nnauwafiT.T.TjSr.oBeT.BvamrDaT.'nr: 



DDAHEAQLLVfiLPWSLgYSGVRALD 

ddaheaqllv5lp3slSysgvrald£s 



DDAHEAQLLVSLP)«SLi:iYSGVRALD 



SKPLCLSNENASHVECELG.NPMK 
3KPLCLSNENASHVECELGNPMK 
|EKPLCLSNj^ASHVECELGNPMK 
■EKPLCLSNSgASHVECELGNPMKl 
JEKFLCLSNENASHVECELGNPKK; 
EKPLCLSNENASHVECELGNPMKi 

ekplclsnenashvecelgnpmk! 



NOV8a 


N0V8b 


gi 


6680480) 


gi 


126437851 


gi 


4504753 




gi 


3158408 




gi 


7447667 





820 
..I.. 



I- 



820 



830 



840 



I 



8S0 

i 



rgaqvtfylilstsgisiettelevelllatiseqelhpvsararvfiel 
rgaqvtfylilstsgisiettelsvelllatiseqelhpvsararvfiel 

RGAQ^FYLILSTSGlglETTELEVyjLLLATISEQELgpVSgRAgVFIEL 

rgaqvtfylilstsgi^iettelev^lllatiseqelJpvsJraIvfiel 
rgaqvtfylilstsgisiettelevelllatiseqelhpvsararvfiel 
rgaqvtfylilstsgisiettelevelllatiseqslkpvsararvfiel 
rgaqvtfylilstsgisiettelevelllatiseqblhpvsararvfiel 



860 



870 



880 



890 



900 



NOV8a 


NOV8b 


gi 


6680480) 


gi 


12643785 


gi 


4504753 


gi 


3158408 


gi 


7447667 



NOVBa 


NOV8b 


gi 


6680480) 


gi 


12643785) 


gi 


4504753 




gi 


3158408 




gi 


7447667 






950 



LGSAgLNIJWPHEIANGKWLLYPMtNVELEGGQGPGjgG»«CSPR 
LGSAgLNI^\THEIA^JGKWLLYPMOTELEGGQGFGgGf!cSPR 
LGSAyLNI^PHEIAJTGKWLLYP^/ELEGGQGPG^GScSPR 
LGSAyLNI2^v\cHEIAiIGKWLLYP^vELEGGQGPG2 G ^C : SPR 
LGSAaLNII.rA'PHEIANGKWLLYPMgVELEGGQGPG^Gi?CSPR 




NOV8a 
NOV8b 



gi 
gi 
gi 



6680480) 
12643785) 
4504753 | 



960 



970 



980 



990 



1000 




PCT/US01/31248 



WO 02/29058 

gi | 3158408 | 
gi j 7447667 j 



PCT/US01/31248 



NOV8 a 


NOV8b 


g± 


6680480) 


gi 


12643785 


gi 


4504753 


gi 


3158408 


gi 


7447667 



NOV8a 


NOVSb 


gi 


6680480 | 


gi 


126437851 


gi 


4504753 




gi 


3158408 




gi 


7447667 





NOV8a 


NOVSb 


gi 


6680480) 


gi 


12643785 


gi 


4504753 


gi 


3158408 


gi 


7447667 



NOV8a 


NOV8b 


gi 


6680480) 


gi 


12643785) 


gi 


4504753 




gi 


3158408 




gi 


7447667 





DVDSRDRRRREL^PESQEPgEjjg-EPSgSWVJPVSSAEKj^NyTIjDCARGT 



1020 2020 



2030 2040 



2050 
..I 



ANC WF SCP LYS FDR AAVLHVW' 
! ANCWFSCPLYSFDRAAVLHVW' 



GRLWNSTFLEEYSAVKSLEVIVRANITV 
'GRLV7NSTFLEEYSAVKSLEV1VRANITV 



Ajj C WF S CP L Y S FD R AA VL HVW G R L WN S TF L E E Yg A VK S L E VI VR AHIT V 
AJaCWFSCPLYSFDRAAVLHVE^GRLWNSTFLEEYSAVKSLEVIVRANITV 



ANCWFSCPLYSFDRAAVLHTOi 
ANCW F JJ C P L Y S F D RA A V L HVW 
ANCWF S CP L Y S FD R AAVL HVW 



GRLWNSTFLEEYgAVKSLEVIVRANITV 
'GRLWNSTFLEEYSAVKSLEVIVRANITVj 
'GRLWNSTFLEEYSAVKSLEVIVRANITvj 
GRLWNSTFLEEYSAVKSLEVIVRANITV 



106O 



I. 



1070 
■■}... 



1080 



L 



1090 



2200 



■KSSIKNLMLRDASTVIPVIiVYLDPMAVVAEGVPWVAril/LAVLAGLLVLAL 



KSSIKNLjLRDASTVlPV^lVYLDPr-IAVVgEGVP^WILLgVLAGLLVLAL' 
KSSIKNLflLRDASTVIP^^VYLDPMAWQEGVPWWVILLgVLAGLLVLAL. 



KSSIKNLMLRDASTVIPVMVYLDPMAWA.EGVPWWVILLAVLAGLljVLAL 
KSSIKNLMLRCASTVIPYt^VYLDPMAWAEGVPWVTVILLAVLAGLLVLAL 
KSSIKNLMLRDASTVIFVMVYLDPMAWAEGVPVn'TVILLAVLAGLIiVLALj 



1110 



1120 



1140 




1160 



1170 



1180 




Table 8H-J lists the domain description from DOMAIN analysis results against 
NOV8a. This indicates that the NOV8a sequence has properties similar to those of other 
proteins known to contain these domains. 



Table 8H. Domain Analysis of NOV8a 

gnl 1 Smart 1 smart 00191 , Int_alpha, Integrin alpha (beta-propellor 
repeats) . ; Integrins are cell adhesion molecules that mediate cell- 
extracellular matrix and cell-cell interactions. They contain both 
alpha and beta subunits. Alpha integrins are proposed to contain a 
domain containing a 7-fold repeat that adopts a beta-propellor fold. 
Some of these domains contain an inserted von Willebrand factor type-A 
domain. Some repeats contain putative calcium-binding sites. The 7- 
fold repeat domain is homologous to a similar domain in 
phosphatidylinositol-glycan-specific phospholipase D. (SEQ ID NO: 113) 
Length » 56 residues, 100*0% aligned 
Score = 62.4 bits (150), Expect « le-10 



NOV8a 422 PDSMFGISLAVLGDLNQDGPPDIAVGAPFDGD GKVPIYHGSSLGWAKPSQVLB 475 
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I I II I+l +II+I 11+11+ llll I I I++I fill III 

Smart00191 1 PGSYFGYSVAGVGDVl^DGYPDKLVGAPRANDAJgTGAVYVYFGSS - GGRCI PLQNLS 56 

Table 81. Domain Analysis of NOV8a 

gnl | Smart | smart 00 191 , Int_alpha, Integrin alpha (beta-propellor 

repeats. (SEQ ID NO: 114) 

Length » 56 residues, 96.4% aligned 

Score s 53.1 bits (126), Expect « 8e-08 



NOV8a 363 SGFGY SLA- VADIiNSIXWPDL I VGAPYPFBRQKBLGGAVYVYIj -NQGGHWAGI S PLR 417 

I 1 1 1 1*1 I M ll+lll+IIII + + llllll +11 +1 

Smart 001 91 3 SYPGYSVAGVGDVNGDGYPDLLVGAPRANDAE TGAVYVYFGSSGGRCIPLQNLS 56 

Table 8 J. Domain Analysis of NOV8a 

gnl | Smart 1 smart 00191 , Int_alpha, Integrin alpha (beta-propellor 

repeats) . (SEQ ID NO: 115) 

Length - 56 residues, 98.2% aligned 

Score » 38.1 bits (87), Expect 0.003 



NOVBa 305 NSYLGPS IDSGKGLVRABEIjS FVAGAPRAN- -HKGAVVIIiRKDSASRIiVPEVMLS 357 

II 1+1+ + + llllll III + II +1 II 

^ Smart00191 2 GSYFGYSVAGVGDVNGDGYPDLLVGAPRANDAE^ 56 

Expression of the alpha-7 integrin gene (ITGA7) is developmentally regulated during 
the formation of skeletal muscle. Increased levels of expression and production of isoforms 
containing different cytoplasmic and extracellular domains accompany myogenesis. From 

10 examining the rat and human genomes by Southern blot analysis and in situ hybridization, 
Wang et al. (Genomics 26: 563-570, 1995) determined that both genomes contain a single 
alpha-7 gene. In the human, ITGA7 is present on 12ql3, as localized by fluorescence in situ 
hybridization (Wang et al., 1995). Phylogenetic analysis of the integrin alpha-chain sequences 
suggested that the early integrin genes evolved in 2 pathways to form the I-integrins and the 

1 5 non-I-integrins. The I-integrin alpha chains apparently arose as a result of an early insertion 
into the non-I-gene. The I-chain subfamily further evolved by duplications within the same 
chromosome. The non-I-integrin alpha-chain genes are located in clusters on chromosomes 2, 
12, and 17, which coincides closely with the localization of the human homeobox gene 
clusters. Non-I-integrin alpha-chain genes appear to have evolved in parallel and in proximity 

20 to the HOX clusters. Thus, the HOX genes that underlie the design of body structure and the 
integrin genes that underlie informed cell-cell and cell-matrix interactions appear to have 
evolved in parallel and coordinate fashions. 

ITGA7 is a specific cellular receptor for the basement membrane protein laminin-1, as 
well as for the laminin isoforms -2 and -4. The alpha-7 subunit is expressed mainly in skeletal 

25 and cardiac muscle and may be involved in differentiation and migration processes during 
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myogenesis. Three cytoplasmic and 2 extracellular splice variants are developmentally 
regulated and expressed in different sites in the muscle. In adult muscle, the alpha-7A and 
alpha-7B subunits are concentrated in myotendinous junctions but can also be detected in 
neuromuscular junctions and along the sarcolemmal membrane. To study the involvement of 
5 alpha-7 integrin during myogenesis and its role in muscle integrity and function, Mayer et al. 
{Nature Genet 17: 318-323, 1997) generated a null allele of the ITGA7 gene in the germline 
of mice by homologous recombination in embryonic stem (BS) cells. To their surprise, mice 
homozygous for the mutation were viable and fertile, indicating that the gene is not essential 
for myogenesis. However, histologic analysis of skeletal muscle showed typical signs of 

1 0 progressive muscular dystrophy starting soon after birth, but with a distinct variability in 

different muscle types. The histopathologic changes indicated an impairment of function of the 
myotendinous junctions. Thus, ITGA7 represents an indispensable linkage between the 
muscle fiber and extracellular matrix that is independent of the dystrophin-dystroglycan 
complex-mediated interaction of the cytoskeleton with the muscle basement membrane. 

1 5 The basal lamina of muscle fibers plays a crucial role in the development and function 

of skeletal muscle. An important laminin receptor in muscle is integrin alpha-7/beta- ID. 
Integrin beta-1 (TTGB1; 135630) is expressed throughout the body, while integrin alpha-7 is 
more muscle-specific. To address the role of integrin alpha-7 in human muscle disease, 
Hayashi et al. {Nature Genet. 19: 94-97, 1998) determined alpha-7 protein expression in 

20 muscle biopsies from 1 17 patients with unclassified congenital myopathy and congenital 

muscular dystrophy by immunocytochemistry. They found 3 unrelated patients with integrin 
alpha-7 deficiency and normal laminin alpha-2 chain expression. (Deficiency of LAMA2 
(156225) causes congenital muscular dystrophy, and a secondary deficiency of integrin alpha- 
7 was observed in some cases.) The 3 patients were found to carry mutations in the TTGA7 

25 gene. Hayashi et al. (1998) noted that the finding in these patients accords well with the 
findings in Itga7 knockout mice (Mayer et al., 1997). 

The protein similarity information, expression pattern, and map location for the NOV 8 
(TTGA7-like) protein and nucleic acid disclosed herein suggest that NOV8 may have 
important structural and/or physiological functions characteristic of the ITGA7 family. 

30 Therefore, the NOV8 nucleic acids and proteins of the invention are useful in potential 

therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. For example, the NOV8 compositions of the present invention will have 
efficacy for treatment of patients suffering from Eosinophilic myeloproliferative disorder, 
Pseudohypoaldosteronism, type EC, Pseudohypoaldosteronism typel, Spastic paraplegia-10, 



85 



WO 02/29058 PCT/US01/31248 

Hemolytic anemia due to triosephosphate isomerase deficiency, Imrnxmodeficiency with 
hyper-IgM, type 2, Clr/Cls deficiency, combined, Cls deficieacy, isolated, Leukemia, acute 
lymphoblastic, Periodic fever, familial, Hypertension, Episodic ataxia/myokymia syndrome, 
Immunodeficiency with hyper-IgM, type 2, Muscular dystrophy, Lesch-Nyhan syndrome, 
5 Myasthenia gravis and other muscular and cellular adhesion disorders. The NOV8 nucleic 
acid encoding ITGA7-like protein, and the ITGA7~like protein of the invention, or fragments 
thereof, may further be useful in diagnostic applications, wherein the presence or amount of 
the nucleic acid or the protein are to be assessed. 

NOV9 

10 NOV9 includes six novel TMS-2-like proteins disclosed below. The disclosed proteins 

have been named NOV9a, NOV9b, NOV9c, NOV9d, NOV9e and NOV9f 

NOV9a 

A disclosed NOV9a nucleic acid of 1374 nucleotides (also referred to 
124141642_EXT_dal) encoding a novel TMS-2-like protein is shown in Table 9A. An open 
15 reading frame was identified beginning with an ATG initiation codon at nucleotides 1-3 and 
ending with a TGA codon at nucleotides 1372-1374. The start and stop codons are in bold 
letters. 

Table 9A. NOV9a Nucleotide Sequence (SEQ ID NO:45) 

CGGCTCTGCCCCCTCX^TC 

TCACGTTCTTCCTCTTCCTGGGGGTGTTGGTC 

TACAAGCTGCCCTGGGTGTGTGAGGAGGGGGCCGGGATCC^ 

CTCCCTGCTTGCXrrACCX^^ 

TGCTC&TGCTCTCXXm^ 

TTCCTGATCCTGCETGG^ 

CTACTTCGGCGTCGTGGGCTCCTT<XTCTT^ 

CCTGGAACCAGCXX^GGCTGGGCAAGGCCGAGGA 

TCTACTTCTCTGTCGATCGCGGCCGTGGCSCTO 

TCCAGGTGAGCCTGCCTAACTCGGGTCTGCTGCAGGCCT 

TGGTCAGCCCTATCCAQTATCCCTGAAnAGAAATGCAACCC 

AGTTGTGGCAGGCCCCC3AGGGCTATGAGACCCAC?It3^ 

TCCTCCTGTGCACCXrrc^ 

GACSGAGTGCCCMCTA^ 

TGACAACX3AGCAG6ACG6CGTCACCTACAGCT^ 

ACGTCATC^TGACGCTC^CCAACT 

GTGTGGGTGAAGATCTGTGCCAGCTGGGCAGGGCrGCTC 

CCTGCXjCAACCGCGACTTCAGCTGA 

The disclosed NOV9a nucleic acid sequence, localized to chromosome 1, has 359 of 
20 554 bases (64%) identical to a 1759 bp Homo sapiens transmembrane protein SBBI99 mRNA 
from (GENBANK-ID: AF153979|acc:AF153979) (E -4.se' 50 ). 
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A disclosed NOV9a polypeptide (SEQ ID NO:46) encoded by SEQ ID NO:45 is 457 
amino acid residues and is presented using the one-letter amino acid code in Table 9B, Signal 
P, Psort and/or Hydropathy results predict that NOV8a has a signal peptide and is likely to be 
localized to the plasma membrane with a certainly of 0.6760. The most likely cleavage site for 
5 a NOV9a peptide is between amino acids 69 and 70, at: VES-QL. 



Table 9B. Encoded NOV9a protein sequence (SEQ ID NO:46). 

YKLPWCEEGAGIPTVLQGHIDCGSLL^^ 
FLILVGLWGAFYIPDGSFTOIWFYF 
STCIiS lAAVALMFWYYTEPSGCHEGK^ 

WSALSS I PEQKCNPHLPTQLGNETWAGPEGYETQWWDAPS IVGLI I FLLCTLFISLRSSDHRQWSLMQT 
EECPPMLDATQQQQQVAACEGRAFDNEQDGVTYS YS FFHFCLVLASIaV^OT^TNWYKCVETRKMI STWTA 
VWVKI CAS WAGLLLYLWTLVAPLLLKNTRDFS 



The NOV9a amino acid sequence has 249 of 456 amino acid residues (54%) identical 
10 to, and 328 of 456 amino acid residues (71%) similar to, the Mus musculm 453 amino acid 
residue membrane protein TMS-2 protein (SPTREMBL-ACC: Q9QZI8) (E = 2.1e" 135 ). 

NOV9a also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 9C. 



Table 9C. BLAST results for NOV9a 


Gene Index/ 
Identifier 


Protein/ Organism 


I»ength 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi L15077634 |gb|AAK8 
3284.1|AF352325 1 
(AF352325) 


FKSG84 [Homo 
sapiens] 


456 


437/462 
(94%) 


438/462 
(94%) 


0.0 


gi 1 9790269 |ref|NP 0 
62734,11 


tumor 

differentially 
expressed l f 
like; membrane 
protein TMS-2 
[Mas muscalus] 


453 


248/465 
(53%) 


327/465 
(69%) 


le-131 


gi| 11282574 |pir| |T4 
6332 


hypothetical 
protein 

DKFZp434H0413.1 
[Homo sapiens] 


457 


249/465 
(53%) 


328/465 
{69%) 


le-126 


gi 1 14750715 Iref IXP 
051568.1 | 


KIAA1253 protein 
[Homo sapiens] 


453 


249/465 
(53%) 


328/465 
(69%) 


le-125 


gi| 6382026 |dbi |BAA8 
6567. 1| (AB033079) 


KIAA1253 protein 
[Homo sapiens] 


472 


249/465 
(53%) 


328/465 
(69%) 


le-125 



1 5 The homology of these sequences is shown graphically in the ClustalW analysis shown 

in Table 9D. 



Table 9D Information for the ClustalW proteins 

1) NOV9a (SEQ ID NO:46) 

2) gi [15077634lgb[AAK83284.1[AF35232S_l (AF352325) PKSG84 (Homo sapiens] (SEQ ID NO: 1 16) 

3) g i l9790269|refp^ 062734.11 tumor differentially expressed 1, like; membrane protein TMS-2 [Mus 
muscuhis] (SEQ ID NO: 1 17) 
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4) eilll282574birl|T46332 hypothetical protemDKFZp434HQ413.1 [Homo sapiens] (SEQIDNO:118) 

5) gill4750715[ref|XP 0S1568.1| KIAA1253 protein [Homa sapiens] (SEQ ID NO: 1 19) 

6) gil6382026|dbi|BAA86567.1 | (AB033079) KIAA1253 protein [Homo sapiens] (SEQ ID NO:120) 



NOV9A 



gi 
gi 
gi 
gi 
gi 



X5077634 
9790269 
11282574 | 
14750715 | 
6382026 




NOV9A 



gi 
gi 
gi 
gi 
gi 



15077634 
9790269) 
11282574 
14750715 
6382026) 



110 



120 



130 



140 



150 




N0V9A 



gi 
gi 
gi 
gi 
gi 



15077634 | 
9790269 | 
11282574 | 
14750715 | 
63820261 



I 



160 



AAVI-inGFWFFKF^A^AIIIGAFFIPEGTFTTV/^Y^/G^GAFCFILIQL 
AA VHNG FVj FFK FAgAjMi A IIIGAFFIPFGTFT T7WF YVGMAG AF CFILIQL 
AAVHNGFWFFKFAgAyAIZlGAFFIPEGTFTTV^FYVGIdAGAFCPILIQL 
AAVHNG FW F FX F Ag AM A 1 1 1 G A F F X P E GT FT TW F YVGMAG A FCFILIQL 



Cixrira 



170 



280 
.J.. 



I 



190 



I- 



200 
.♦I 



210 



220 



230 



240 



250 



NOV9A 



gi 
gi 
gi 
gi 
gi 



15077634 
9790269 | 
11282574 
14750715 
6382026 | 



HOV9A 



gi 
gi 
gi 
gi 
gi 



15077634) 
9790269 | 
11282574 | 
14750715 | 
6382026) 



WOV9A 



gi 
gi 
gi 
gi 
gi 



15077634) 
9790269) 
11282574) 
14750715 j 
6382026| 



300 




350 



360 



370 



.|....|....|. 



380 
-|.. 



390 



400 
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gi 


15077634) 


gi 


9790269 | 


gi 


11282574) 


gi 


14750715 1 


gi 


6382026) 
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gi 
gi 
gi 
gi 
gi 



15077634) 
9790269) 
11282574 | 
14750715 j 
6382026) 
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NOV9A 



gi 
gi 
gi 
gi 
gi 



15077634) 
9790269) 
11282574 | 
14750715 j 
6382026! 




450 



I 



460 



I 



470 



I 



480 



I. 



S^WTAV^WKI^SWgGfflLvSfA'TLVAPLgLaaRDF 

SQWTAVWVKISSSWIGgVIiYVT^TLVAPLVLTNRDFD 
SQWTAVWVKISSSWIGjjVLyvtflTLVAPriVLTNRDFD 



SQWTAVWVKI SS SWIGgVL YWTLVAPLVLTNRDFD 
SQWTAVWVKISSSWIGHVLYVI^TLVAPLVLTNRDFD 



Novel variants for the NOV9a nucleic acid and TMS-2-like protein are also disclosed 
herein as variants of NOV9a. Variants, as described above, are reported individually, but any 
combination of all or a subset are also included. 

A disclosed NOV9b nucleic acid (also referred to as 13375406) is a variant of NOV9a, 
encodes a novel TMS-2-like protein, and is shown in Table 9E. NOV9b nucleotide changes 
are underlined in Table 9E. 



Table 9E. NOV9b Nucleotide Sequence (SEQ ID NO:47) 



ATGGGGGCCTGCX^TGGGAGCCTGCTCC^ 
ITCATTJ 



«aOCTTCXXX3tf3BBOreC Cr^^ 

TGCC^Taa«3AArQGGTTTT ^ 

CGCTOCITrCAiOCAACATCTggTTCTA 



CIXICrCTTCTACTTCTCTGTC^ 

OC<nt5CCTAACTOGGGTCTGCTGCAGGCCTO 

TATCCCTGAACSWaAAATGCAACCC^ 

GAfiaCCCftGTOGroQGaXGCCC^ 

CCTCAGACCACCGGCAGGTGAACAGC^^ 

GC*GGTGGCAGCX!TGTG»GGGCCGGGCCT^ 

TGCCTGGTGCTtSGCX^rcACTGCACX^^ 

ACTCCTCgR303CaACa3CGaC^ 



A disclosed NOV9b polypeptide (SEQ ID NO;48) encoded by SEQ ID NO;47 is 
presented using the one-letter amino acid code in Table 9F. NOV9b amino acid changes, if 
any, are underlined in Table 9F. 
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Table 9F. Encoded NOV9b protein sequence (SEQ ID NO:48). 



MGACrLGACSIjLSCVSPAGCASCLCGSAPCIIXSCC^ 

TVLQGHIIXX3SLLGYRAVYFJ^CFATAAFFF 

VGSFIiFILlQLVIiLIDFAHSWNQRWIiGKAI^C^ 

AVIiPKVQVSLPNSGIiIjQASVITLYTMFVT^ I FLLCTLFIS 

LRSSDHRQVNSIiMQTEECPPMLDATQQQQQVAACEGHAFDNEQDGVTYSySFFHFC^ 
AVWVKCCASWAGIJ^YLV^LVAPLMiRNRDFS 



A disclosed NOV9c nucleic acid (also referred to as 13375405) is a variant of NOV9a, 
encodes a novel TMS-2-like protein, and is shown in Table 9G. NOV9c nucleotide changes 
are underlined in Table 9G. 



Table 9G. NOV9c Nucleotide Sequence (SEQ ID NO:49) 



ATGGGGGCCTGCCTGGGAGCCTGCTCCCTGCT 

CCCCCTGCATCCTGTGraGCTGCTGCCCCG^ 

CCTGGGG<3TGTTGGTCTCCATCATC 

GAGGGGGCCGGG^TCCCCACCGTCCTEGC^GGGCC^ 

TGTGCTTCGCCACGGCGCKICre 

TGCCATCCAGAATGGGTTTTG6TTCTTTAAGTTC 

GGCrTCCTTCACOVACATCraGTTCT 

TCGACTTTGCGCACTCCTGGAACCA^ 

CrrCCTCTTCTACTTGTC^TCGATC 

GCCT0CCTAACTCGQ6TCTXK!TGCAGGCCTCGGTCA^ 

TATCCCTGAACAGAAATGCAACCCCCATTTG(X^ 

GAGACCCAGTGGTGGGATGCCCCGAGCATTGTGGGCCTCA 

CCTCAGACCACOGGCAC3GTGAACAGCCTGA 

GCAGGTGGCAGCOTGTGAOGGC«X^CCTT^^ 

TGCCTGGTGCTGGCCTCACTGCACGTC^^ 

GGA03TGGACC(K!CGTOTG^ 

ACTCCT CCTGCGCAACCGCGACTTCAGCTGA 



A disclosed NOV9c polypeptide (SEQ ID NO:50) encoded by SEQ ID NO:49 is 
presented using the one-letter amino acid code in Table 9H. NOV9c amino acid changes, if 
any, are underlined in Table 9H. 



Table 9H. Encoded NOV9c protein sequence (SEQ ID NO:50). 



MGACIjGACSI^CVSPAGCASCI*CGSAPCILC^ P 
VGSFl>FXLIQIAiT&IDFAHSVniQ^ 

avlpkvqvblfnsgiilqasvitlytmfv^ 
lrs sdhrqvnslmqteecppmldatqqcxx^ 
avwvkic&swaglllylwti^^ 



A disclosed NOV9d nucleic acid (also referred to as 13375404) is a variant of NOV9a, 
encodes a novel TMS-2-like protein, and is shown in Table 9L NOV9d nucleotide changes 
are underlined in Table 91. 



Table 91. NOV9d Nucleotide Sequence (SEQ ID NO:51) 

ATGGGGGCCTGCCTGG^ 

CCCXJCTGCRTCCrcmSCAGCTGCrG^ 

CCTOGGGGTGTTGGTGTCCATCATTATGCTGAGCC 

TGTGCTTCGCCaOSGa^criTCTTC 

TGCCATCCAGAATGGGTTTTGGTTCTTTAA^ 

GGCTCCTTCACCT^CATCTGGTTCTACTTCGGCGTC^^ 

TCGACTTT6CG<^ercCTGGAACCMC^ 

CTCCTCTTCTACTTGTCTGTCG^ 



90 



WO 02/29058 



PCTYUS01/31248 



GGCAAGGTCTTCATCAGCCTCAACCTCACCTTCT 

GCCTGCCTAACTCGGGTCTGCT^CAGGCCTCGG^ 

TATCCCTGAACAGAAATGCAACCCCCATTTGCCAAC^ 

GAGACCCAGTCkSTGGGATGCCCCGAGCATTGTGGGC 

CCTCAGACCACCGGCAGGTGAACAGCCTGATGCA^ 

GC3\GGTGGCftGCCT6T6AGGGCCX5GGCCTTTGft 

TGCCTGGTGCTGGCCTCACTGCACGTCATG^ 

GCACGTGGACCGCX3GTGT6GGT6AAGATCTGTGCCAGCT 

ACTCCTCCTGCGCJ^CC^CGACTTCAGCTGA 



A disclosed NOV9d polypeptide (SEQ ID NO:52) encoded by SEQ ID NO:51 
presented using the one-letter amino acid code in Table 9J. NOV9d amino acid changes, if 
any, are underlined in Table 9 J. 



Table 9J. Encoded NOV9d protein sequence (SEQ ID NO:52). 



MGACLGACSLLSCVSPAGCASCLCMSAPCILCSCCPAS^^ 

TVIiQGHIIX2GSIJJGYRAVYRMCPATAAFFFFFTLLMLC^ 

VGSFLFILIQLVI^IDFAHSWNQRWLGKABEC^^ 

AVLPKVQVSLPNSGLtiQASVITLYlMFVTWSAIiSSIPEQB^^ 

IiRSSDHRQVNSLMQTBBCPPMLDATQG^^ 

AVWVKICASWAGItliltYIiPTOVAPIiLIiRI^ 



A disclosed NOV9e nucleic acid (also referred to as 13375403) is a variant of NOV9a, 
encodes a novel TMS-2-like protein, and is shown in Table 9K. NOV9e nucleotide changes 
are underlined in Table 9K. 



Table 9K NOV9e Nucleotide Sequence (SEQ ID NO:53) 



ATGGGGGCCTGCCTGGGAGCCTGCTCCCTGCTCAGCTGCGTG^ 
CCCCCTGCATCCTGTGCAGCTBCTGCCCCGCCaG^ 
CCTGGGGGTGTTGGTGTCCATCATTATGCTGAGCCCX3G^ 
GAGGGGGCCGGGATCCCCACCGTCCTGCAGGGCCACATC 

TGCCATCCAGAATGGGTTTTGGTTCTT^ 

GGCTCCTTCACCAACATCTGGTrcrrACOT 

TCGACTTTGCGCACTCX!TGGAACCAGCGGTGGC^ 

CTCCTCTTCTACrrTGTCTGT(^ 

GGCAAGGTCTTCATCAGCCTCAAC 

GCCTGCCTAACTCGGGTCTGCTGCAGGC^ 

TATCCCTGAA(3K3AAATGCAACCCCC^^ 

GAGACCCAGTGGTGGGATGCCCCGAGCATTGT^ 

CCTOVGACCACCGGCAGGTGAAC^^ 

TGCCTGGTGCTGGCCTCACTGCACGTCATGA 

GCACGTGGACCGCCGTGTGGGTGAAGATCTGT^ 

ACTCCTCCTGCGCAACCG<^crTCAG^ 



A disclosed NOV9e polypeptide (SEQ ID NO:54) encoded by SEQ ID NO:53 is 
presented using the one-letter amino acid code in Table 9L. NOV9e amino acid changes, if 
any, are underlined in Table 9L. 



Table 9L. Encoded NOV9e protein sequence (SEQ ID NO:54> 



MGACIX^CSLLSCVSPAGCASO^SAPCIIiC^ 

TVI^HIIXX?SLIX5YRAVT^CFATAAFFFFFTia^ 

VGSFLFILIQLVLLTOFAHSWNQRWLGKAEECD^ 

AVLPKV^VSLPNSGLIjQASVITL^^ 

LRSSDOHRQVNSLMQTBECPPMI^^ 

AVV^ICASWAGI^YIiWTI>VAPIiIJiRNRDFS 
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The lactose permease is an integral membrane protein that cotransports H(-f ) and 
lactose into the bacterial cytoplasm (Green AL, etaL; J Biol Chem 2000 Jul 
28;275(30):23240-6 ). Previous work has shown that bulky substitutions at glycine 64, which 
is found on the cytoplasmic edge of transmembrane segment 2 (TMS-2), cause a substantial 
5 decrease in the maximal velocity of lactose uptake without significantly affecting the K(m) 
values (Jessen-Marshall, A. E., Parker, N. J., and Brooker, R. X (1997) J. Bacteriol. 179, 2616- 
2622). In the current study, mutagenesis was conducted along the face of TMS-2 that contains 
glycine-64. Single amino acid substitutions that substantially changed side-chain volume at 
codons 52, 57, 59, 63, and 66 had little or no effect on transport activity, whereas substitutions 

10 at codons 49, 53, 56, and 60 were markedly defective and/or had lower levels of expression. 
According to helical wheel plots, Phe-49, Ser-53, Ser-56, Gln-60, and Gly-64 form a 
continuous stripe along one face of TMS-2. Several of the TMS-2 mutants (S56Y, S56L, 
S56Q, Q60A, and Q60V) were used as parental strains to isolate mutants that restore transport 
activity. These mutations were either first-site mutations or second-site suppressors in TMS-1, 

1 5 TMS-2, TMS-7 or TMS- 1 1 . A kinetic analysis showed that the suppressors had a higher rate 
of lactose transport compared with the corresponding parental strains. Overall, the results of 
this study are consistent with the notion that a face on TMS-2, containing Phe-49, Ser-53, Ser- 
56, Gln-60, and Gly-64, plays a critical role in conformational changes associated with lactose 
transport. We hypothesize that TMS-2 slides across TMS-7 and TMS-1 1 when the lactose 

20 permease interconverts between the CI and C2 conformations. This idea is discussed within 
the context of a revised model for the structure of the lactose permease. 

The protein similarity information, expression pattern, and map location for the NOV9 
suggest that NOV9 may have important structural and/or physiological functions characteristic 
of the TMS-2 family. Therefore, the NOV9 nucleic acids and proteins of the invention are 

25 useful in potential therapeutic applications implicated in various diseases and disorders 
described below and/or other pathologies. For example, the NOV9 compositions of the 
present invention will have efficacy for treatment of patients suffering from Von Hippel- 
Lindau (VHL) syndrome, Alzheimer's disease, Stroke, Tuberous sclerosis, hypercalcemia, 
Parkinson's disease, Huntington's disease, Cerebral palsy, Epilepsy, Lesch-Nyhan syndrome, 

30 Multiple sclerosis, Ataxia-telangiectasia, Leukodystrophies, Behavioral disorders, Addiction, 
Anxiety, Pain, Neuroprotection, Endocrine dysfonctions, Diabetes, obesity, Growth and 
Reproductive disorders, Multiple sclerosis, Leukodystrophies, Pain, Neuroprotection and 
transporter disorders. The NO V9 nucleic acid encoding ITGA7-like protein, and the ITGA7- 
like protein of the invention, or fragments thereof may further be useful in diagnostic 
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applications, wherein the presence or amount of the nucleic acid or the protein are to be 
assessed. 



NOV10 



A disclosed NOV10 nucleic acid of 2295 nucleotides (also referred to AC073487_dal) 
encoding a novel UNC5 Receptor-like receptor protein is shown in Table 10A. An open 
reading frame was identified beginning with an ATG initiation codon at nucleotides 64-66 and 
ending with a TGA codon at nucleotides 2902-2904. Putative untranslated regions upstream 
from the intiation codon and downstream from the termination codon are underlined in Table 
10A, and the start and stop codons are in bold letters. 



Table 10A. NOV10 Nucleotide Sequence (SEQ ID NO:55) 

CGGCGAQACTGGGGCCAGGGAGACAGCCCTGGGGG^ 

CCGGAGCGGAGCTCGGGGCXX^GCTGCTGCT^ 

GTAGGAAGCGATCX3GGTGA 

CTGCAGGAGCCACAGGACGCCTACATC 

CACAC&GATCTACTTCAAGTGCAACGX* 

ATGAGGCCACCCTGGGGGCGCGGGGCGGC^TGOGGGTGCGCGA 

GTGGAGGAGCTCTTTGGGCTGGAGGATTACTrGGTC 

GAGTCGCCGAGCCTACGTCCGCATCGCCTGTCTGCGCAAG 

TGCCCCTGGACCATGAGGTTCTCCTG^ 

CTCAAGAATGAGGATGTCATCGACCCCACCCA^ 

CATCCGC(^GGCCCGCCTGTCGGACACTGCC^ 

GX3AGCACCACTGCCACCGTC&TC^ 

TCCAACCGCTGTGK^CGAGGCTGGCAGAAGCG 

GGCCCTCTGCGAGGGCCAGGCATTCC&^ 

CGGAGTGGAGCAAGTGGTCAGCCTGXZAG^ 

CCACCCCAGAACGGAGGCCGTGACTCCA^ 

CATGOtfVAGTGAGCCTGTCCCCGC^ 

TGGCCATCTTCGTGGTCGTGGCAATCCTC^ 

TTCXJftCACAGAC&TCACTG^ 

AAGGCCCAGTAACCCGC3iGCTCCTAC!ACCCCT^ 

<KXXS&CCCGTCTATGCCCT 

TTA0CC3V6CCTTAAGGTCAAGGTCTAC^^ 

TGACCTGCTGGGGGTCTTGCCGCCTGGC^^ 

TGCGCAGCGCCASCCTCGGTTCCCAG^ 

ACCTTTCGCTGCCK3GGTGGG 

CATTCXTCXIAGGGCAAGTTCTACGAGATGTATCT 

AAGGGA(XX!AGACAGTATTGAGCCCCTCGG^ 

ATCCTCACCATGCCCCACTGTGCCGA^ 

CX2W5GGCCACTGGGAG(^GGAGGTGGTG^ 

TGGAGCCCAGGGCCTGTCACATCC^ 

CGCTCACKftGTCAAGCG^ 

CCGGGTCTACTGCCIX5GAGG^ 

GATACTTGGTGGAGGAGCCGAAACCGCT 

GACCTCCCCCATGCCCATTGGAGGAGCAAGCTGCTGGC^ 

GAGTGGCAGC(^GAAGGCCCTCCACTGCACTTT^ 

CCTGCAAGATCTGCGTGCGGCAAGTGGAAGGGGAGGGC 

ACACCTGCTGGCTCCCTGGACACTCTCTGCT 

TGCCTTCAAGATCCCACTGTCC^^ 

ATG&CTGGCGGArGTTAGCAC^GAAGCT 

CCCACXSGGTGTGATCCTGGACCTCTGG^ 

TGCCTTGGAGGAGATGGGCAAGAGTGAGATGCTGGTGGCX 

GGGACAGCGGGCTGGCAGGGACTGGCAGGAGGC^ 

GTTTGGCCTCTGC 
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The disclosed NOV10 nucleic acid sequence, localized to chromosome 10, has 2213 of 
2841 bases (77%) identical to a 2838 bp Rattus norvegicus transmembrane receptor UNCH2 
mRNA (GENBANK-ID: RNU87306) (B = 0.0). 

A disclosed NOV10 polypeptide (SEQ ID NO:56) encoded by SEQ ID NO:55 is 946 
5 amino acid residues and is presented using the one-letter amino acid code in Table 10B. 
Signal P, Psort and/or Hydropathy results predict that NOV10 does not contain a signal 
peptide and is likely to be localized at the plasma membrane with a certainty of 0.5140. The 
most likely cleavage site for a NOV1 0 peptide is between amino acids 26 and 27, at: SGA- 
GR. 



Table 10B. Encoded NOV10 protein sequence (SEQ ID NO:56). 

"ISgaiSgargm 

FPATQI YFKOTGEWVSQNDHVTQEGLDEATLGARGGmTOEVQ IEVSRQQVEELFGIiE 

TTKSRRAYWIACLRKNFIX}EPI^ 

NLI I RQARLSDTANYTCVAKNI VAKRI^^ 

NGGAFCEGQAFQKTACTTICPVI^^ 

GLCMQSEPVPAVLEASGDAALYAC^WAIFVWAI 

KTARPSNPQIiIiHPSVPPDItTASAGIYRGFW^ 

IXSADIiLGVLPPGTyPSDFARDTHPIiHLRSASIiGSQQLLGL 

NGAIPQGKFYEMYLLINKAESTLPLSEGTQTVLSPSWCGPTGIJjLCRPVIIj™ 

QAHQGHTOQEVVTLDEETLOTPCYCQIxEPRACHILr^ 

YSLRWCLEiyrWALKEVI»ELERTLGGYLVBEPKPLMFKDSYHN^ 

HIWSGSQKAI^CTFTIjERHSIjASTELTCKICVRQVEGBGQ 

GPYAFKI PLS I RQ KI CNSLDAPNSRGNDWRMIJVQKLSMDRYIiNYFATKAS PTGVI XiDLWEALQQDDGDLNS 
LAS AliEEMGKS EMLVAVATDGDC 

10 

The NOV10 amino acid sequence has 860 of 946 amino acid residues (90%) identical 
to, and 893 of 946 amino acid residues (94%) similar to, the Rattus norvegicus 945 amino 
acid residue transmembrane receptor UNCH2 mRNA (ACC:O08722)(B = 0.0). The global 
1 5 sequence homology is 93.617 % amino acid homology and 91 .383 % amino acid identity. 

NOV10 is expressed in at least the following tissues: Respiratory System, Lung; 
Urinary System, Kidney; Gastro-intestinal/Digestive System, liver, Small Intestine; Whole 
Organism; Female Reproductive System, Placenta, Chorionic Villus. In addition, the 
sequence is predicted to be expressed in the following tissues because of the expression 
20 pattern of (GENBANK-ID: ACC:O08722) Transmembrane Receptor UNC5H2 homolog in 
species Rattus norvegicus : Respiratory System, Lung; Urinary System, Kidney; Gastro- 
intestinal/Digestive System, Liver, Small Intestine; Whole Organism; Female Reproductive 
System, Placenta, Chorionic Villus. 

The disclosed NOV10 polypeptide has homology to the amino acid sequences shown 
25 in the BLAST? data listed in Table 10C. 
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Table 10C BLAST results for NOV10 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa> 


Identity 
{%) 


Positives 
(%) 


Expect 


gi | 6678505 IreflNP 0 


UNO 5 homolog (C. 
elegans) 3 [Mus 
musculus] 


931 


597/910 
(65%) 


707/910 
(77%) 


0.0 


qx | 4507oj / i rer |NP o 
03719.1) 


unc5 (C . elegans 

homolog) c; 

homolog of C. 

elegans 

t transmembrane 

receptor Unc5 

[Homo sapiens] 


931 


585/910 
(64%) 


702/910 
(76%) 


0 . 0 


cri 1 12857776 1 db*i (BAB 
31108. 1| (AK018177) 


musculus] 




ODJ./ 3yX 

(90%) 


077/ 731 

(93%) 


fl A 

u . u 


gi 1 11559982 |ref|NP 
071543. li 


transmembrane 
receptor Unc5H2 
[Rattus 
norvegicus] 


945 


860/951 
(90%) 


893/951 
(93%) 


0.0 


gi 1 15296526 |ref[XP 
042940.2| 


uncS (C. elegans 
homolog) c [Homo 
sapiens] 


931 


586/910 
(64%) 


703/910 
(76%) 


0.0 



The homology between these and other sequences is shown graphically in the 
ClustalW analysis shown in Table 10D. 



Table 10D. ClustalW Analysis of NOV10 

1) Novel NOV10 (SEQIDNO:56) 

2) gil6678S05treffNP 033498.1) UNC-5 homolog (C. elegans) 3 [Mus musculus] (SEQ ID NO: 121) 

3) gi(4507837ireffNP 003719.1} uncS (Celegans homolog) c; homolog of C elegans transmembrane receptor 
UncS [Homo sapiens] (SEQ ID NO; 122) 

4) gill28S7776|dbi|BAB31108.1| (AK018177) putative [Mus musculus] (SEQ ID NO:123) 

5) jri|11559982)ref|NP ,071543.1| transmembrane receptor Unc5H2 [Rattus norvegicus] (SEQ ID NO: 124) 

6) pill5296526|refpCP 042940.2) unc5 (Celegans homolog) c [Homo sapiens] (SEQ ID NO:125) 



NOV 10 



gi 
gi 
gi 



6678505) 
4507837 | 
12857776 
11559982 
15296526 



HOT 10 



gi 
gi 
gi 
gi 
gi 



6678505) 
4507837) 
12857776 
11559982 
15296526 



NOV 10 



gi 
gi 
gi 
gi 
gi 



6678505] 
4507837) 
12857776 
11559982 
X5296526 
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NOV 10 



gi 
gi 
gi 
gi 



6678505 

4507837 

12857776 

11559982 

15296526 



160 
..I.. 



AWSSAGTTKSRi 
AWSSAGTTKSRi 



270 
..I.. 



180 
..I.. 



190 



200 
..I 



R^AYVRIAYLRKyF^QEPLGKEvSL^SVLLQCRPPEG* 



AWSSAGTTKSRKjAYVRIAYLRKgF^QEPLGKEVgLtJgSVLLQCRPPEG^P 
AWSSAGTTKSRjjjAYVRIAYLRKyFSQEPLGKEvSL^EVLLQCRPPEGMP 
AWSSgGTTKSRg&YgRIAYLRIQgF^ 

AWSSgGTTKSRgAYyRIAYLRKjFgQEPLgKEVgLffiEVLLQCRPPEGSp 

awssagttksr^ayvriaylrk^f§qeplgkev§l^evllqcrppegBp 



210 



220 



230 



240 



250 
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gi 
gi 

gi 

gi 



6678505| 
4507837) 
12857776 
11559982 
15296526 



NOV 10 



gi 
gi 
gi 
gi 
gi 



6678505 

4507837 

12857776 

11559982 

15296526 



NOV 10 



gi 
gi 
gi 
gi 
gi 



66785051 
4507837) 
12857776 
11559982 
15296526 



NOV 10 

6678505) 
4507837) 
12857776 
11559982 
15296526 



gi 
gi 
gi 
gi 
gi 
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gi 
gi 
gi 
gi 
gi 



6678505) 
4507837) 
12857776 
11559982 
15296526 
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gi 
gi 
gi 
gi 
gi 



6678505) 
4507837) 
12857776 
11559982 
15296526 
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gi 
gi 
gi 
gi 



6678505) 
4507837) 
12857776) 
11559982 | 



300 



350 



400 




450 
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gx 

gi 
gi 
gi 



6678505) 
4507837 I 
12857776 
11559982 
15296526 



NOV 10 



gi 
gi 
gi 
gi 
gi 



6678505) 
4507837 j 
12857776 
11559982 
15296526 
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gi 
gi 
gi 
gi 
gi 



6678505) 
4507837) 
12857776 
11559982 
15296526 
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gi 
gi 
gi 
gi 
gi 



6678505 

4507837) 

12857776 

11559982 

15296526 



NOV 10 



gi 
gi 
gi 
gi 
gi 



6678505) 
4507837) 
12857776 
11559982 
15296526 



NOV 10 



gi 
gi 
gi 
gi 
gi 



6678505 | 
4507837) 
12857776 
11559982 
15296526 



NOV 10 



gi 
gi 
gi 
gi 
gi 



6678505) 
4507837) 
12857776 
11559982 
15296526 



NOV 10 

gi | 6678505 | 

gi j 4507837 j 




860 



870 



880 



890 



900 




910 



920 



930 
..|.. 



940 
.-I 



950 
-I 



RM L AgK L^jT'D R YL NYP AT S P T G V I L D L WE a 3»I[*15 d gS^SlS Ii 
RMLAjjjKLSpR^^^FATKESPTGVILDLVJEA ^SS DGiyLSvL^^ 
RMLA^KL™DRYLNYFATK^SPTGVILDLWEA^BjpGSLSBL J 
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R^LAgiCLgDRYLNYFATKgtePTGVILDLW 



R ML Aj«jK L^jgD R YL NY F&TK& S P TO VI L D L WE 



960 




Table 10E-I lists the domain description from DOMAIN analysis results against 
NOV10. This indicates that the NOV10 sequence has properties similar to those of other 
proteins known to contain these domains. 



Table 10E. Domain Analysis of NOV10 

gnl J Smart 1 Bmart00218 , ZU5 , Domain present in ZO-1 and Unc5-like netrin 
receptors; Domain of unknown function. (SBQ ID NO: 126) 
Length = 104 residues, 100.0% aligned 
Score = 149 bits (376) , Expect a 7e-37 



NOV10 541 PGSSVSGTPGCLGGRLSI PGTGVSLLVPNGAI PQGKFYBMYLLINKAESTLPLSEGTQTV 600 

i inn mi i iii i++i nun i n+++ n i i +1+ 

00218 1 PSFLVSGTFDARGGRLRGPRTGVRLIIPPGAI PQGTRYTCYLVVHDKLSTP PPLEBGBTL 60 
NOV10 601 BSPSVTCKPTGLIiLCRPVIIjTM^^ 644 

in i mi i inn -mi + m i + 1 

00218 61 LSPVVECGPHGALPLRPVIIiEVPHt^LRPRDWEIVIiLRSENGG 104 



Table 10F. Domain Analysis of NO VI 0 

gnl 1 Pfam|pfam00791 , ZU5, ZU5 domain. Domain present in 20-1 and Unc5- 
like netrin receptors Domain of unknown function. (SBQ ID NO: 12 7) 
Length = 104 residues, 100.0% aligned 
Score = 147 bits (371), Expect = 3e-36 



NOV10 541 PGSSVSGTFGCLGGItfjSIPGTGVS 6D0 

i inn mi i m 1++1 mm i n+++ iri i +1+ 

00791 1 SGFIjVSGTFDARGGRIjRGPRTGVRLI I PPGAI PQGTRYTCYI*VVHDKlWSTPPPI>BBGBTIi 60 
NOV10 601 I>SPSVTCGPTGI»LIX3*PVII»TMP 644 

m Milt i inn +mi +m i +i 

00791 61 LSPVVECGPBGALFXRPVILKVPHCftSLRPRI^ 104 



Table 10G. Domain Analysis of NO VI 0 

gnl | Smart | smartOOOOS, DEATH, DEATH domain, found in proteins involved 
in cell death (apoptosis) . ; Alpha-helical domain present in a variety 
of proteins with apoptotic functions. Some (but not all) of these 
domains form homotypic and heterotypic dimers. (SBQ ID NO: 128) 
Length - 96 residues, 99.0% aligned 
Score ~ 64.7 bits (156), Expect = 2e-ll 



NOV10 853 GP YAPKI PLSI RQKICHSLDAPNSRGNDWRMLAQKLSM-DRYLNYFAXKAS PTGV 906 

I I + 1 + 1+ II + 1*1 I I ll + ll + + ++ |++ 
00005 1 PPGAASLTELTREKLAKLLD — HDLGDDWRBLARKLGLSEADIDQIETESPRDIiAEQSYQ 58 
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NOV10 907 IU3LWEAIiO^IX?DI^Sr^JUiEEMGK3EMLVAVATD 943 

+1 III + + | +| || +| |+ + + + ++ 
00005 59 LLRLWEQREGKNATLGTTiTiRALRKMGRDDAVBLLRSB 95 



Table 10H. Domain Analysis of NOVIO 

gnl | Smart | smart00209 / TSPl, Thrombospondin type 1 repeats; Type 1 
repeats in thrombospondin- 1 bind and activate TGF-beta. (SEQ ID 
NO: 129) 

Length *= 51 residues, 100.0% aligned 
Score = 62.0 bits (149), Expect = le-10 



NOVIO 254 WSSWAEWSPCS^O^WQKRTRTCTNPAP^ 305 

I l + IIIIII II I I HI I I III I I + II II 
00209 1 WGEWSEWSPCSVT03GGVQTRTRCCNPPP- -NGGGPCTGPDTETRACNEQPCP 51 



Table 10L Domain Analysis of NOV10 

gnl | Smart | smart 004 09 , IG, Immunoglobulin. (SEQ ID NO: 130) 
Length » 86 residues, 100.0% aligned 
Score » 48.9 bits (115), Expect =* le-06 



164 PIjGKEVPLDHBVIiIjO^RPPKGVPVAEVEWLKNK^ LIIRQA 220 

I I I II Mill + + I ++ II 

1 PPSVTVKEGESVTBSCEAS-GNPPPTVTVrtflCC^ 58 

221 RLSDTANYTCVAKNIVAKRRSTTATVIVy 249 

1+ III I I I I 1+ I 

59 TPEDSGTYTCAATNSSGSA^SGT-TI/rVT* 86 



5 

NOV10 
00409 

Novao 

00409 



Migration of neurons from proliferative zones to their functional sites is fundamental 
to the normal development of the central nervous system. Mice homozygous for the rostral 
cerebellar malformation (rem) mutation exhibit cerebellar and midbrain defects, apparently as 

10 a result of abnormal neuronal migration. Acketman et aL (1997) reported that in rcm-mutant 
mice, the cerebellum is smaller and has fewer folia than in wildtype, ectopic cerebellar cells 
are present in midbrain regions by 3 days after birth, and there are abnormalities in postnatal 
cerebellar-neuronal migration. The authors isolated cDNAs encoding the rem protein (Rem). 
Sequence analysis revealed that the predicted 931 -amino acid mouse protein is a 

1 5 transmembrane protein that contains 2 immunoglobulin (Ig)-Hke domains and 2 type I 

thrombospondin (THBS1; 188060) motifs in the extracellular region. Ig and THBS1 domains 
are also found in the extracellular region of the C. elegans TJNC5 transmembrane protein, and 
the C-tenninal 865-amino acid region of Rem is 30% identical to UNC5. Ackerman et aL 
(1997) stated that the UNC5 protein is essential for dorsal guidance of pioneer axons and for 

20 the movement of cells away from the netrin ligand- In the developing brain of vertebrates, 
netrin-1 (601614) plays a role in both cell migration and axonal guidance. Leonardo et al. 
(1997) demonstrated that Rem binds netrin-1 in vitro. Ackerman et al. (1997) concluded that 
Rem and its ligand are important in critical migratory and/or cell-proliferation events during 
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cerebellar development. Przyborski et al (1998) found that disruption of Hie mouse rem gene, 
also called the Unc5h3 gene, resulted in a failure of tangentially migrating granule cells to 
recognize the rostral boundary of the cerebellum. 

By searching an EST database for sequences related to the Unc5h3 gene, Ackennan 
5 and Knowles (1998) identified a partial human fetal brain cDNA encoding UNC5C, the 
human {Jnc5h3 homolog. Using 5-prime RACE, they cloned a cDNA corresponding to the 
entire UNC5C coding region. The predicted 931-amino acid human protein has the overall 
domain structure of UNC5 family proteins, and is 97% identical to Unc5h3, Northern blot 
analysis revealed that the 9.5-kb UNC5 mRNA is expressed in brain and heart, and at low 

1 0 levels in kidney. 

The protein similarity information, expression pattern, and map location for the 
NOV10 (UNC5 receptor-like) protein and nucleic acid disclosed herein suggest that NOV10 
may have important structural and/or physiological functions characteristic of the UNC5 
receptor family. Therefore, the NOV10 nucleic acids and proteins of the invention are useful 

15 in potential therapeutic applications implicated in various diseases and disorders described 
below and/or other pathologies. For example, the NOV10 compositions of the present 
invention will have efficacy for treatment of patients suffering from inflammatory and 
infectious diseases such as AIDS, cancer therapy, Neurologic diseases, Brain and/or 
autoimmune disorders like encephalomyelitis, neurodegenerative disorders, Alzheimer's 

20 Disease, Parkinson's Disorder, immune disorders, and hematopoietic disorders, endocrine 
diseases, muscle disorders, inflammation and wound repair, bacterial, fungal, protozoal and 
viral infections (particularly infections caused by MV-1 or EttV-2), pain, cancer (including but 
not limited to Neoplasm; adenocarcinoma; lymphoma; prostate cancer, uterus cancer), 
anorexia, bulimia, asthma, Parkinson's disease, acute heart failure, hypotension, hypertension, 

25 urinary retention, osteoporosis, Crohn's disease; multiple sclerosis; and Treatment of Albright 
Hereditary Osteodystrophy, angina pectoris, myocardial infarction, ulcers, asthma, allergies, 
benign prostatic hypertrophy, and psychotic and neurological disorders, including anxiety, 
schizophrenia, manic depression, delirium, dementia, severe mental retardation and 
dyskinesias, such as Huntington's disease or Gilles de la Tourette syndrome and/or other 

30 pathologies and disorders. The NOV10 nucleic acid encoding UNC5 Receptor-like protein, 
and the UNC5 Receptor -like protein of the invention, or fragments thereof, may further be 
useful in diagnostic applications, wherein the presence or amount of the nucleic acid or the 
protein are to be assessed. 

NOV11 
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NOV1 1 includes three novel Hepatocyte Growth Factor-like proteins disclosed below. 
The disclosed proteins have been named NOV1 la, NOV1 lb and NOV1 lc. 

NOVlla 

A disclosed NOV1 la nucleic acid of 1782 nucleotides (also referred to 
GMba446gl3_A) encoding a novel TMS-2-like protein is shown in Table 1 1 A. An open 
reading frame was identified beginning with an ATG initiation codon at nucleotides 22-24 and 
ending with a TGA codon at nucleotides 1723-1725. Putative untranslated regions upstream 
from the initiation codon and downstream from the termination codon are underlined in Table 
1 1 A, and the start and stop codons are in bold letters. 



Table HA. NOVlla Nucleotide Sequence (SEQ ID NO:S7) 

CftGC^CAGCGCTCGCCAXT^ 

GCCTGGGCCTTGGCAGGAGGATGTGGCAGATO^ 

GCTGGGCCTTCC&CTACAATGT 

TCAAGGCTGTGGCATTCTGGGC^^ 

CAATGGGGTTGGGTACCGGGGGACC&TGGC 

AGTTCCCGAATGATCACAAGTACATGCCC^^ 

GATGGCGACCCCGGAGGTCCTTGGTGCCACACAACAGACCCTGC 

ATCCTGCCGGGTGGCCGCGTGTGTCTGGTGCAATGGC^ 

CAGGGCGCGAGTGCCAGCGCTGGGA^ 

GACCAAGKjTCTGG&CGACAACTA 

TCCGCAGATCGAGCGAGAATTCTGTGACCTCCC^ 

CAAGTGTCAGCTGCTTCCGCGGGAAGGGTGAGGGCTACCG 

CCTTGCCAGCGTTGGGACGCGCAAATCCCGCAT 

CCTTOSGGAGAACTTCTGCCGGAACCTCG^ 

TGCGCGTGGGCTTTTGCTAC(^GATCCGGCGT^ 

GCGGGGGAGCAGTACCGCGGGACGGTCAGCAAGACCCGCM 

GACGCCGCACAAGCCGCAGTTCACGTTT^ 

CCCCAGATGGGGATAGCCATGGGCC^^ 

CTGCGACGCTGCGCTGATGACCAGCCXCCAT 

TGGCAAGAGGGTGGATCGGCTGGATCAGCGTCX5TTCCAAG 

CACCCTGGACAGTCAGCTTGGGGAATCGGC^^ 

TGGATACTGACTGCCCGGCAGTGCTTOTCC^ 

CACCCTGTTCCAGAACX!CAaVACATGG^ 

GGCCCTCAGGCTCCCAGCTTGTCCTGCT 

ATCTGCCTGCCGCCTGAATGATATGTGGTGCCI^ 

CAAAGGT 



The disclosed NOV1 la nucleic acid sequence, localized to chromosome 1, has 1735 of 
1787 bases (97%) identical to a Homo sapiens Macrophage Stimulating Protein mRNA 
(GENBANK-ED: RNU87306) (E = 0.0). 

A disclosed NOV1 la polypeptide (SEQ ID NO:58) encoded by SEQ ID NO:57 is 567 
amino acid residues and is presented using the one-letter amino acid code in Table 1 IB. 
Signal P, Psort and/or Hydropathy results predict that NOV1 1 a does not contain a signal 
peptide and is likely to be localized to the peroxisome (microbody) with a certainty of 0.453 1 
and to the cytoplasm with a certainty of 0.4500. NOV1 la is similar to the hepatocyte growth 
factor family, some members of which are released extracellularly. Therefore it is likely that 
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NOV1 la is available at the same sub-cellular localization and hence accessible to a diagnostic 
probe and for various therapeutic applications 



Table 11B. Encoded NOVlla protein sequence (SEQ ID NO:58). 

~~ MTSRCSGAQS YIJjHAVVPGPWQEDVADAEE cagrcgpltd cwafhynvs shgcqllpwtqhs phsrlwhsg 

R03LFQKKDYIRTCIMim^GYRGTMATW 

WCHTTDPAVRFQSCGI KSCRVAACVW CNGEEYRGAVDRTESGRECQRWDLQHPHQHPFEPGRFTiDQGL^ 

YCRNPIXKERPWCYTTDPQIEREFCDLPRCGSEAQPRQEATSVSCFRGKG 

QI PHQHRFTPEKYACKDLRENFCRNLIX3SEAPW 

TVSKTRKGVQCQRASAETPHKPQFTFTSEPHAQLEENFC^ 

QPPSILDPPI>3VQFEKCGKRVDRIiDQ^ 

CFSSQHMPLTGYEVWLGTLFQ^QHGEPGLQ^^ 

5 

The NOV1 la amino acid sequence has 249 of 456 amino acid residues (54%) identical 
to, and 552 of 567 amino acid residues (97%) identical to, and 556 or 567 amino acid residues 
(98%) similar to, the Homo sapiens 567 amino acid residue Hepatoctye Growth Factor protein 
(Q13208) (E - 0,0). The global sequence homology is 97.707 % amino acid homology and 

10 97.354 % amino acid identity. 

NOV1 la is expressed in at least the following tissues: lung, liver, kidney, brain, . In 
addition, NOV1 la is predicted to be expressed in the following tissues because of the 
expression pattern of a closely related Bos taunts Growth Factor homolog in species 
(GENBANK-ID: AW657716) : lymph node, ovary, fat, hypothalamus, and pituitary. 

15 NOVlla also has homology to the amino acid sequences shown in the BLASTP data 

listed in Table 11C. 



Table 11C. BLAST results for NOVlla 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%> 


Positives 
(%) 


Expect 


qi 1 1141 775 1 gb | AAC63 
092. 1| (U28054) 


hepatocyte growth 
factor- like 
protein homolog 
[Homo sapiens] 


567 


552/567 
(97%) 


556/567 
(97%) 


0.0 


gi | 123114 | BP 1 P26927 
|HGFI* HUMAN 


HEPATOCYTE GROWTH 
FACTOR-LIKE 
PROTEIN PRECURSOR 
(MACROPHAGE 
STIMULATORY 
PROTEIN) (MSP) 
[Homo sapiens] 


771 


532/557 
(95%) 


540/557 
(96%) 


0.0 


qi I 10337615 IreflNP 
066278.11 


macrophage 
stimulating 1 
(hepatocyte 
growth factor- 
like) [Homo 
sapiens] 


711 


532/557 
(95%) 


540/557 
(96%) 


0.0 
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gi 1 15294659 |ref|XP 
054070. 1| 


macrophage 
stimulating 1 
(hepatocyte 
growth factor- 
like) [Homo 
sapiens] 


711 


532/557 
(95%) 


540/557 
(96%) 


0.0 


gi| 90615 |pir| |A4033 
2 


macrophage - 
stimulating 
protein 1 
precursor [Mus 
musculus] 


716 


435/565 
(76%) 


479/565 
(83%) 


0.0 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 1 ID. 



Table 11D Information for the ClustalW proteins 

1) NOVl la (SEQ ID NO:58) 

2 ) gilll41775lgblAAC63092.1[ (U28054) hepatocyte growth factor-like protein homolog [Homo sapiens! (SEQ 
IDNO:131) J v. x 

3) eill231 14|sp|P26927f EIGFL HUMAN HEPATOCYTE GROWTH FACTOR-LIKE PROTEIN 
PRECURSOR (MACROPHAGE STIMULATORY PROTEIN) (MSP) [Homo sapiens] (SEQ ID NO:132) 

4) gj|103?76151ref|NP, 0662?& 1 1 macrophage stimulating 1 (hepatocyte growth factor-like) [Homo sapiens! 
(SEQIDNO:133) 

5) gi|15294659|refpg > 054070. 1 [ macrophage stimulating 1 (hepatocyte growth factor-like) [Homo sapiens! 
(SEQIDNO:134) 

6) Kil90615|pir|[A40332 macrophage-stimulating protein 1 precursor [Mus musculus] (SEQ ID NO:135) 



NOV 11A 



g± 
gi 
gi 
gi 



1141775 I 

123114) 

10337615) 

15294659) 

90615) 



NOV 11A 

gi 
gi 
gi 
gi 
gi 



1141775 | 
123114) 
10337615) 
15294659 j 
90615 | 



NOV 11A 



gi 
gi 
gi 
gi 
gi 



1141775| 
123114) 
10337615 | 
15294659 | 
90615 | 



NOV 11A 



gi 
gi 
gi 
gi 
gi 



1141775| 
123114 | 
10337615) 
15294659 | 
90615) 




210 
..|.. 



220 



230 
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gi 
gi 
gi 
gi* 
gi 



1141775 | 
123114) 
10337615] 
15294659 1 
90615| 



GAVDRTESGRECQRWDljQHPHQHPFEPGjgFLDQGLDDNYCRNPDGSERPW 
GAVDRTESGRECQR T WDLQHPHQH?FEPGKFLDQGLDDWYCR|PDGSgRPW 
GAVDRTESGRECQRWDLQHPHQHPFEPGKFLDQGLDDNYCRNPDGSERPW 
GAVDRTESGRECQRWDLQHPHQHPFEPGKFLDQGLDDNYCRNPDGSERFW 
GAVDRTESGRECQRWDLQHPHQHPFEPGKFLDQGLDDNYCRNFDGSERPW 
G^Vi;5TESGRECQRWDLQHPH^PFi?P|KFLD^LMDrTYCRNPDGSERPW: 



PCT/US01/31248 



260 270 280 290 300 

■ . . . . | . . . .].... | . ...|-. -,| | 

NOV 11A 

1141775 | 
123114 | 
10337615) 
15294659 1 
90615) 

310 320 330 340 350 
| | | 1 | | | | | 1 



gi 
gi 
gi 
gi 
gi 



CYTTDPQIEREFCDLPRCG 
CYTTDPQIEREFCDLPRCG 
CYTTDPQIEREFCDLPRCG 
CYTTDPQIEREFCDLPRCG 

cyttdpqierefcdlprcg 
cyttdpSJerefcdlfJScgi 



seaqprqeatgvscfrgrgegy 
seaqprqeatSvscfrgkgegy 
seaqprqeatyvscfrgkgegy 

SEAQPRQEATjjjjVSCFRGKGEGY 
SEAQPRQEATjjjVSCFRGKGEGY 

s!^q2r3SES3ZcfrgkgeSy 



NOV 11A 

1141775) 
123114 | 
10337615 
15294659 
90615) 



gi 
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gi 



RGTANTTTAGVFCQRWDAQIPHQHRFTPEKYACKDLRENFCRNrjDGSEAP 
RGTANTTTAGVPCQRWDAQIPHQHRFTPEKYACKDLRENFCRNPDGSEAP 
RGTANTTTAGVPCQRWDAQIPHQHRFTPEKYACXDLRENFCRNPDGSEAP 
RGTANTTTAGVPCQRWDAQIPHQHRFTPEKYACKDLRENFCRNPDGSEAP 
RGTANTTTAGVPCQRWDAQIPHQHRFTPEKYACKDLRENFCRNPDGSSAP 

rgt3ntt|;agv?cqrwdacSpkqhrf2pekyackdlremfcrnpdgseap 
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360 



370 



380 



390 



400 



.fCFTLRPGMRgFCYQIRRCTDDVRPQDCYHGAGEQYRGTVSKTRKGVQC 
WCFTLRPGaRffiFCYQIRRCTDDVRPQDCYEGAGEQYRGTVSKTRKGVQC 
WCFTLRPGMRgAFCYQIRRCTDDVRPQDCYHGAGEQYRGTVSKTRKGVQC 
tfCFTLRPGMRgAFCYQIRRCTDDVRPQDCYHGAGEQYRGTVSKTRKGVQC 
WCFTLRPGMRgAFCYQIRRCTDDVRPGDCYHGAGEQYRGTVSKTRKGVQC 
^CFTgRPGgRjAFC^QlSRCT^^QP^CYHG^GEQYRG^/SKTRKGVQC 



410 



420 



430 



440 



450 
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gi 
gi 
gi 
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gi 
gi 
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500 
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gi 
gi 
gi 
gi 
gi 
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510 



520 



530 



540 



550 
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gi 
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560 



570 
..I.. 



580 
. . I . . 



590 
..I.. 



600 
..I 



FQNPQHGEPgLQRVPVAK^CGPSGSQLVIiLKLERSVTLNQRVALICLPP 

fqm?qhgef|lqrvpvakm2cg?sgsqlvllklersvtlnqrvaliclpp 
fqn?qhgep|lqrvpvakm^/cgpsgsqlvllklersvtlmqrvaliclpp 
fqnpqhgepSlqrvpvakmvcgpsgsqlvllklers^/tlnqrvaliclpp 
fqnpqhgefjjjlqrvpvakotcgpsgsqlvllklersvtlnqrvaliclpf 
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gi 
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15294659) 
906151 



610 



620 



630 



640 



650 



.|....|....| 



EjYWPPGTKCEIAGWGE^GT^TTVL^^ 
E|YWPPGTKCEIAGWG£ffiGT£^ 
eSyWPPGTKCEIAGWGE^Gt5n8tVl5^^ 
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gi 
gi 
gi 
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ese|ct 

ESE?CT 

ESElJCT 



660 



670 



680 
- - I 1 



690 



700 
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710 



720 



■|....| 




Table 1 IE- J lists the domain description from DOMAIN analysis results against 
NOV1 la. This indicates that the NOV1 la sequence has properties similar to those of other 
proteins known to contain these domains. 



Table HE. Domain Analysis of NO VI la 

gnl | Pf am 1 pf amO 0051 , kringle, Kringle domain. Kringle domains have been 
found in plasminogen, hepatocyte growth factors, prothrombin, and 
apol apoprotein A. Structure is disulf ide-rich, nearly all-beta. (SEQ 
ID NO:136) 

Length = 79 residues, 100.0% aligned 
Score = 114 bits (284), Expect » 2e-26 



NOVlla 166 CWCNGEEYIK^VDRTBSGRECO^TO^ 224 

I III III III) lllll I IN I 1+ +1111)111 III 

00051 1 CYHGNGENYRGTASTTESGAPCQ 60 

NOVlla 225 WCYTTDPQIKRBFCDIiPRC 243 

00051 61 WCYTTDPRVRWBYCDrPRC 79 



Table 11F. Domain Analysis of NOVlla 

gnl |pfam|pfam00051 , kringle, Kringle domain. (SSQ ID NO: 137) 
Length ^ 79 residues, 100*0% aligned 
Score = 106 bits (264), Expect a 4e-24 



NOVlla 258 CFRGKGEGYRCTANTTTAGVPCQRIiro^ 316 

k I 11 IIIIHI +1 1111)1+) ll+l MM 1 1 1MU II I 1 

00051 1 CYHGNGENYRGTASTTESG&PCQRWDSQTPHKH^ 60 

NOVlla 317 WCPTLRPGMRVGPCYQIRRC 336 

11+1 I +1 +1 I II 
00051 61 WCYTTDPRVRWByC-DIPRC 79 
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Table 11G. Domain Analysis of NOVlla 

giil 1 Pf am| pf amO 0051 , kringle, Kringle domain. (SEQ ID NO: 138) 
Length = 79 residues, 100.0% aligned 
Score » 98.6 bits (244), Expect 9e~22 



NOVlla 345 CYHGAGBQYRGTVSKTRKiTVQCQEASAETPHK- PQFTFTSEPHAQLBENFCQTPDGCSHG 403 

Mil li llll I I t III ++III+ ++I I I II+I+ III! 

00051 1 CYHGNGENYRC^TASTTESGAPCQRWDSQTPHRHS KYTPERYPAI^ 59 
NOVlla 404 PWCYTMDPRTPFDYCAIiRRC 423 

inn in *+n + ii 

00051 60 PffCYTTDPRVRWBYCDIPRC 79 



Table 11H. Domain Analysis of NOVlla 

gnl]pfamlpfam00051 , kringle, Kringle domain. (SEQ ID NO: 139) 
Length = 79 residues, 100.0% aligned 
Score = 94.4 bits (233), Expect = 2e-20 



NOVlla 85 C IMNNGVGYRGTMATTVGGLSCQAWSHKFPNDHKYM - - - PTIiRNGLEENFCHNPDGDPGG 141 

I II llll +11 I III +1+1 II || + | Mill 

00051 1 CYHGNGENYRGTASTTBSGAPCQRTO 59 

NOVlla 142 PWCHTTDPAVRFQSCGIKSC 161 

lll+llll II++ I I I 
00051 60 PWCYTTDPRVRWEYCDIPRC 79 



Table 11L Domain Analysis of NOVlla 

gnl | Smart | smart00l30 , KR, Kringle domain; Named after a Danish pastry. 
Found in several serine proteases and in ROR-like receptors. Can occur 
in up to 38 copies (in apolipoprotein(a) ) . Plasminogen- like kringles 
possess affinity for free lysine and lysine- containing peptides. (SEQ 
ID NO: 140) 

Length = 83 residues, 97.6% aligned 
Score = 112 bits (280) , Expect - 6e-26 



NOVlla 166 CVWCNGBEYRGAVDRTSSGRBCOj^ 224 

i in in 1+11+ iiiii i ii i ii n + n+ ilium ii i 

00130 3 ClfAGNGBSYRGTASTTKS 62 

NOVlla 225 WCYTTDPQIBRBPCDIJPRCGS 245 

I 1 1 I I I I + l+ll + l + l I 
00130 63 WCYTTDPNVRWEYCDIPQCES 83 



Table 11J. Domain Analysis of NOVlla 

gnl | Smart | smart0013 0 , KR, Kringle domain; (SEQ ID NO: 141) 
Length - 83 residues, 100.0% aligned 
Score m 108 bits (271), Expect = 6e-25 



NOVlla 343 QDCYHGAGEQYRGTVS KTRKGVQCQRASAETPHKPQPTFTSE PHAQLBENPCQT PDGDSH 402 

+ 111 I II llll I 1+ I III ++III +11 I II | + | + HIM 
00130 1 RDCYAGNGESYRGTASTTKSGKPCQRWDSOTPHL^ 60 

NOVlla 403 GPWCYTMDPRTPFDYCALRRCAD 425 

mm ii ++ii + +i 

00130 61 GPWCYTTDPNVRWBYCDIPQCBS 83 
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Novel variants for the NOV1 la nucleic acid and hepatocyte growth factor-like protein 
are also disclosed herein as variants of NOVlla* Variants, as described above, are reported 
individually, but any combination of all or a subset are also included. 

A disclosed NOV1 lb nucleic acid (also referred to as cg34&348) is a variant of 
NOV1 la, encodes a novel hepatocyte growth factor-like protein, and is shown in Table 1 IK. 
NOV1 lb nucleotide changes are underlined in Table 1 1JL 



Table UK NOVllb Nucleotide Sequence (SEQ ID NO:59) 



TGCAGCCTTCCAGCCAGAAGGATGGGGTGGCTCCCACTC 

CTrcCCATTGAATGAC^CGAGGTC 

CAGGAG^TGTGCKZAGATGCTG^ 

TGAGCAGCCATGGTTGCCSACnrar^ 

CCTCTTCCAjGOJUSAAAGaCTACAT 

GTGGGTGGCCTGTCCTGCCAGGCTTGGAGCC^^ 

TGGAAGAGAACTTCTGCCGTAACCXri^TGGa5ACCCCGG 

CCAGAGCTGCGGCATCAAATCCTGCCGGTCTGCCGCGTC 

CX3CACCX3AGTCAGGGCGCGAGTGCCAGCG<^QGGA 

CCGACCAAGGTCTGCUVCGACAACT 

GATCGAGCGAGAATTCTKnmCCTCCCCCGCTGCGGT^ 

TTCC^CGGGAAGGGTGAGGGCTACCGGGGCACAGCCAA^ 

AAATCCCGCATC^GCACCGATTTACG^ 

CGGCTCAGAGGCGCCCTGGTGCTTCAC^^ 

GAC^CGTGCGGCCCCAGGGTTGCTVCCaCGGCGC^GGGGAG 

TCCAGTGCGAGCX3CGCGTCCGCTGAGACXX?C^^ 

GGAGAACTTCTGCOSC^CCCA^ 

TACTGTGCCCTGCGACGCrGOSCTGATGACCAGCCGC 

GTGGCAAGAGGGTGGATCGGCTGGATCAGCGTTGTTCCAA 

GACAGTCAGCTI<?CGGAATAGGCAG^ 

CC^CACTTGCTTCTCCTCCAG^ 

ATGGAGAGCCAGGCCTACAGCX5GGTCCCAGTAGCCAAGATGC^ 

GCTGGAGAGATCTGTGACCCTGAACCAGCGTGTGGCCCT 

ACCA&GTGTGAGATTGCAGGCCG<3GGTG^ 

TCATCTCCAACC^G<^GTGTAACA^ 

COTOTGGGGGCCTOTGftGGGGGGTGACiaCGGGK^ 

TTC&CAAGGTCATGAGACTGGGTTAG^ 



A disclosed NOV1 lb polypeptide (SEQ ID NO:60) encoded by SEQ ID NO:59 is 
presented using the one-letter amino acid code in Table 1 1L. NOVllb amino acid changes, if 
any, are underlined in Table 1 1L. 



Table 11L. Encoded NOVllb protein sequence (SEQ ID NO:60). 



MG**I»PIiIiIiI»I>TQC^ 

HSPHTRIiRHSGRCDLFQEKDYIRT^ 

TTOPAVRFQSCXSIKSCRSAACW^^ 

PQIERBFTOIiPRCGSEAQPRQEATSVSCFRGKGEGYRCT 

PWCFTItRPGMRVGFCYQIRRCTDDVRPQGC^ 

SYGPHCrm«DPRTPFDYCAIiRRCADDQPPSILDPPDQVQPBKCGKR 

LVKBQWILTARQCFSSSHMPLTGYEVWLGTLF^^ 

VPPGTKCK I AGRGETKGTGNIXrVI»NVALIjNVI SNQECNI KHRGHVRE SEMCTEGLLAPVGACEGGDYG<3PLACFTHNCWVIiEG I R 
IPNRVCARSRWPAVPTRVSVPVDWIHKVMRLG 



A disclosed NOV1 lc nucleic acid (also referred to as cg34a.349) is a variant of 
NOV1 la, encodes a novel hepatocyte growth factor-like protein, and is shown in Table 1 1M.- 
NOV1 lc nucleotide changes are underlined in Table 1 1M. 



Table 11M. NOVllc Nucleotide Sequence (SEQ ID NO:61) 
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TGCAGCCTCCAGCCAGAAGX3ATGX3GG 
CTCGCCATTGAATGACTTCC^^ 

CAGGAGGATGTGGCAGATGCTGAAGAGTGTGOTGGTCGCTG 

tgagcagccatggttgccaactgctgx?^ 

cctcttccaggagaaagactacatacggacctg^ 

gtgggtggcctgtcctgccac^cttggagccacaagtt 

tggaagagaacttcixx!cgtaaccctgatg^ 

ccagagctgcggcatc&aatcctgccggtc^^ 

cgcaccgagtcagggcgcgagtgccagcgcto 

ccgaccaaggtctggacgacaactattgccggaatccti^ 

GATO3A(KxaA6AATTCT0TGACCT 

TTCCX5CGGGAAGGGTGAGGGCTACCGGGGC&CAGCC^^ 

AAATCKXJGCATC&GCACXXM 

CGGCTCAGAGGCGCCCTGGTGCTTCArc 

GACGACGTGCGGCCCCAGGGTTGCTACCACGGrc 

GGAGAACTTCTGCOJCGACCCAGATGGGGATAGCTATGGGCCC^ 

TACTGTGCCCTGCGA<XCTCKXX!TGATGACCAG^ 

GTGGCMGAGGGTGGATCGGCTGGATCAGCGTTGOT 

GACAGTCAGCTTGaKSAATAGGCAGGGCC^C^ 

CGGCAGTGCTTCTCCTCCAGCCATATGCCTCT 

ATGGAGAGCCAG<3CCTACAGCGGGTCC(^GTAGCC^ 

GCTGGAGAGATCTGTGACCCT^ 

ACCAAGTGTGAGATTGCAC&CCGGGGTG^ 

TCATCTCCAACCAGGAGTGTAACATCAAG^ 

CCCn^STGGGGGCCTGTGAGGGGGGTGACTACGGGGGCCC^ 

TTCACAAGGTCATGAGACTGGGTTAGGC^ 



A disclosed NOV1 1c polypeptide (SEQ ID NO:62) encoded by SEQ ID NO:61 is 
presented using the one-letter amino acid code in Table 1 IN. NOV1 lc amino acid changes, if 
any, are underlined in Table 1 IN. 



Table UN. Encoded NOVllc protein sequence (SEQ ID NO:62). 

MGWLPIJiLI>LTQCtA3VPGQRSPI 
HSPHTRLRHSGROXUj^EKDYIRTCI 

TTDPAVRFQSCGIKSCRSAACVWCNGEBYRGAVDRTBSGRECO^ 

PQIBREFCDLPRCGSBAQPRQKATSVSCFRGKGBGYRGTAN^ 

PWCFTORP6MRVGFCYQIRRC3TOVRPQGCYHGAGEQYRGW 

SYGPWC^TTMDPRTPFDYCAljRRCA^ 

LVIOBQWILTARGCFSSSHMPLTGYEV^^ 

VPPGTKCBIAGI^ETKGTG3Ntt>rVI^ 

I PNRVCARSRWPAVFTRVSVPVDWIHKVMRLG 

5 



In vitro, normal human melanocytes require synergistic mitogens, in addition to the 
common growth factors present in serum, in order to proliferate. The peptide growth factors 
that confer stimulation are fibroblast growth factors (such as bFGF/FGF2), hepatocyte growth 

10 factor/scatter factor (HGF/SF), mast/stem cell factor (M/SCF), endothelins (such as ET-1) and 
melanotropin (MSH). The proper function of these factors and their cognate receptors is likely 
to be important in vivo, as all five ligands are produced in the skin, and disruption of their 
normal function, by elimination due to deletions or mutations, or overproduction due to 
ectopic expression, disrupts the normal distribution of melanocytes. The synergistic growth 

1 5 factors activate intracellular signal transduction cascades and maintain the intermediate 

effectors at optimal levels and duration required for nuclear translocation and modification of 
transcription factors. The consequent induction of immediate-early response genes, such as 
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cyclins, and subsequent activation of cyclin-dependent kinases (CDK4, CDK6 and CDK2) 
inactivates the retinoblastoma family of proteins (pRb, pi 07 and pl30, together tenned pocket 
proteins), and releases their suppressive association with E2F transcription factors. Molecular 
events that disrupt this tight control of pocket proteins and cause their inactivation, increase 
E2F transcriptional activity and confer autonomous growth on melanocytes. (10761990) 
Organ culture and transplantation experiments in the early 1960s and 1970s have 
demonstrated that growth and morphogenesis of the epithelium of the mammary gland are 
controlled by mesenchymal-epithelial interactions. The identification of molecules that 
provide the essential signals exchanged in mesenchymal-epithelial interactions is an area of 
active research. Recent evidence suggests that morphogenic programs of epithelia can be 
triggered by mesenchymal factors that signal via tyrosine kinase receptors. This review 
concentrates on the effects of two mesenchymal factors, Hepatocyte Growth Factor/Scatter 
Factor and neuregulin, on morphogenesis and differentiation of mammary epithelial cells in 
vitro and signalling pathways involved during morphogenesis of mammary epithelial cells 
(10959405). 

Increasing evidence indicates that HGF acts as a multifunctional cytokine on different 
cell types. This review addresses the molecular mechanisms that are responsible for the 
pleiotropic effects of HGF. HGF binds with high affinity to its specific tyrosine kinase 
receptor c-met, thereby stimulating not only cell proliferation and differentiation, but also cell 
migration and tumorigenesis. The three fundamental principles of medicine-prevention, 
diagnosis, and therapy-may be benefited by the rational use of HGF. In renal tubular cells, 
HGF induces mitogenic and morphogenetic responses, hi animal models of toxic or ischemic 
acute renal failure, HGF acts in a renotropic and nephroprotective manner. HGF expression is 
rapidly up-regulated in the remnant kidney of nephrectomized rats, inducing compensatory 
growth. In a mouse model of chronic renal disease, HGF inhibits the progression of 
tubulointerstitial fibrosis and kidney dysfunction. Increased HGF mRNA transcripts were 
detected in mesenchymal and tubular epithelial cells of rejecting kidney. In transplanted 
patients, elevated HGF levels may indicate renal rejection. When HGF is considered as a 
therapeutic agent in human medicine, for example, to stimulate kidney regeneration after acute 
injury, strategies need to be developed to stimulate cell regeneration and differentiation 
without an induction of tumorigenesis. (10760078) 

The protein similarity information, expression pattern, and map location for the 
NOV1 1 protein and nucleic acid suggest that NOV1 1 may have important structural and/or 
physiological functions characteristic of the hepatocyte growth factor family. Therefore, the 
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NOV1 1 nucleic acids and proteins of the invention are useful in potential therapeutic 
applications implicated in various diseases and disorders described below and/or other 
pathologies. For example, the NOV1 1 compositions of the present invention will have 
efficacy for treatment of patients suffering from various diseases involving blood coagulation, 
5 and hepatocellualr carcinoma; cancers including but not limited to lung, breast and ovarian 
cancer; tumor suppression, senescence, growth regulation, modulation of apotosis, 
reproductive control and associated disorders of reproduction, endometrial hyperplasia and 
adenocarcinoma, psychotic and neurological disorders, Alzheimers disease, endocrine 
disorders, inflammatory disorders, gastro-intestinal disorders and disorders of the respiratory 

10 system; hematopoiesis, immunotherapy, immunodeficiency diseases, all inflammatory 
diseases; cancer therapy; autoimmune diseases; obesity, modulation of myofibroblast 
development; applications to modulation of wound healing; potential applications to control of 
angiogenesis muscle disorders, neurologic diseases and/or other pathologies and disorders. 
The NOV1 1 nucleic acid encoding hepatocyte growth factor-like protein, and the hepatocyte 

1 5 growth factor-like protein of the invention, or fragments thereof, may further be useful in 

diagnostic applications, wherein the presence or amount of the nucleic acid or the protein are 
to be assessed. 

NOV12 

A disclosed NOV12 nucleic acid of 1407 nucleotides (also referred to 
20 GMAC023940_A) encoding a novel 26S protease regulatorysubunit-like protein is shown in 
Table 12A. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 58-60 and ending with a TGA codon at nucleotides 1377-1379. Putative 
untranslated regions upstream from the initiation codon and downstream from the termination 
codon are underlined in Table 12A, and the start and stop codons are in bold letters. 



Table 12A. NOV12 Nucleotide Sequence (SEQ ID NO:63) 

ACTTTGftftTCATGAAC&ra 

GAC£TGGTGGTCATQGTCCT 

T&CCAACTACAGTGGGGAAAAA^ 

AC^CCTCACACTa\GTGC 

AGAATTCATTAGAAATC 

ATGATCTGAGGGGGACCCCAATGTCAGTAGGAAT 

TCTACATCK3TGGGCTCAGAA 

CTCXITCGCTCAGGCTCAA^ 

TCACAGTGATGAAGG^ 

CX^K3GAAATTAAG<3AATCTC 

TCCAAAGGGGGTCATTCTCTGTGGTCCACCT^ 

AAACCTCAGCC^CTTTCTTGrAGAGTGGT^ 

CTCGGA(XK3GAATTGTTTCGAGTTC 

CATTGGGACAAAAAGATATGACTCCAATTCTO 

TGAACCAGTTGGATGGATTTGATTCTAGGGT^ 

TTGGATCCAGCGCTTATCAGACCAGG 

GAAGAAGCCCATCTTTCAGATTCAG^^ 



110 



W O 02/29058 PCT/US01/31248 

TCATGGCTAAAGATGACCTCT 

GGAAGACACCCCTSAGGGGCTGTATCTCTAGTG^AC^ 

The disclosed NOV12 nucleic acid sequence, localized to chromosome 12, has 1320 of 
1362 bases (96%) identical to &Homo sapiens 26S Protease Regulatory Subunit 4 mRNA 
(GENBANK-ID: HUM26SPSIV) (E - 8.6e" 285 ). 
5 A disclosed NOV12 polypeptide (SEQ ID NO:64) encoded by SEQ ID NO:63 is 440 

amino acid residues and is presented using the one-letter amino acid code in Table 12B. 
Signal P, Psort and/or Hydropathy results predict that NOV12 does not contain a signal 
peptide and is likely to be localized in the nucleus with a certainty of 0.9800. 



Table 12B. Encoded NOV12 protein sequence (SEQ ID NO:64). 

"SgqsqsgSgpggSo^ 

LLMEEEFIRNQEQMKPLBEKQEGKRSKVDDLRGTPMSVGIIiEEI IDDNHAI VSTSVGSBHYI S IIiSFADKD 

LLEPGCSVRLNHKVHTMIGVL^^ 

MGIKPPKGVILCGPPGTGKTLLAKAVA 

DEIDAIGTKRYDSNSC^EREIQRTTLELLNQI^ 

PDEKTKKPI PQIHTSRMTLADDVTLHDLIMAKDDLSGADI KAVCTEAGLMALRERRMKVTOEDFIGCSKENV 
LYKKQEDTPEGLYL 

10 * 

The NOV12 amino acid sequence has 414 of 440 amino acid residues (94 %) identical 

to, and 422 of 440 amino acid residues (95 %) similar to, the 440 amino acid residue 26S 

Protease Regulatory Subunit 4 protein from Homo sapiens (Q03527) (E = 6.3e" 218 ). The 

global sequence homology is 94.545 % amino acid homology and 94.091 % amino acid 

15 identity, 

NOV12 is expressed in at least the following tissues: parathyroid-tumor, skin, Colon 
carcinoma, neuroepithelium, lung carcinoma, brain, liver, kidney, neuron, spleen, olfactory, T- 
cell, cartilage, ovary, heart In addition, NOV12 is predicted to be expressed in the following 
tissues because of the expression pattern of a closely related Mas musculns 26S protease 
20 regulatory subunit homolog (GENBANK-ID: AI325227): parathyroid-tumor, skin, Colon 

carcinoma, neuroepithelium, lung carcinoma, brain, liver, kidney, neuron, spleen, olfactory, T- 
cell, cartilage, ovary, heart . 



NOV12 also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 12C. 



Table 12C. BLAST results for NOV12 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 
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gi | 4506207 |ref|NP 0 
02793.11 


(prosome , macropai 
n) 26S subunit, 
ATPase, l; 
Proteasome 26S 
subunit fHomo 
sapiens] 


440 


414/440 
(94%) 


(95%) 


n n 

u • \J 


gi| 6679501 |ref |NP 0 
32973.1) 


protease 
(prosome, 
macropain) 26S 
subunit, ATPase 1 
[Mus musculus] 


440 


415/440 
(94%) 


422/440 
(95%) 


0.0 


gi| 345717 |pir| |A444 
68 


26S proteasome 

rpnnl at"OT~v r»hia i n 

4 [validated] 
{Homo sapiens] 


440 


413/440 


421/440 


o.o 


gi |2492516| Bp IQ9073 
2[PRS4 CHICK 


26S PROTEASE 
REGULATORY 
SUBUNIT 4 (P26S4) 
[Gallus gallus] 


440 


409/440 
(92%) 


418/440 
(94%) 


0.0 


gi | 7301070 1 gb | AAF56 
205.11 (AE003745) 


Pros26.4 gene 
product 
[Drosophila 
melanogaster] 


439 


379/440 
(86%) 


406/440 
(92%) 


0.0 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 12D. 

Table 12D Information for the ClustalW proteins 

1) NOV12 (SEQ ID NO:64) 

2) ei!45Q6207lrcftNP 002793. 1| proteasome (prosome,macropain) 26S subunit. ATPase, 1; Proteasome 26S 
subunit [Homo sapiens] (SBQ ID NO: 142) 

3) ri|66795011reflNP 032973.11 protease (prosome. naacropain) 26S subunit, ATPase 1 [Mus muscuhis] (SEQ 
ID NO: 143) 

4) gi|345717tp ir )[A44468 26S proteasome regulatory chain 4 [validated] [Homo sapiens] (SEQ ID NO: 144) 

5) gi)2492516isp1O90732jPRS4 CHICK 26S PROTEASE REGULATORY SUBUNIT 4 (P26S4) [Gallus 
gallus] (SEQ ID NO:145) 

6) fli|7301070 [ gb|AAF562Q5.1| (AE003745) Pros26.4 gene product [Drosophila melanogaster] (SEQ ID 
NO:146) 
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LVTFHTQCRLKLLKLERIKDYLLM3EEFIRMQ2QMKPLEEKQEESRSKVD 
LVTFKTQCRLXLLXLERIXDYLLM3EEFIRNQEQHKPLEEKQEEEHSKVD 
^/TPHT^CRLXLLKLERIKDYL^MESSFIRNQElSKPgSEKSEESRSKVD 
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VGSELIQKYLGDGPKLVRELFRVASEHAPS2VFIDEIDAIGTKRYDSNSG 
VGSELIQKYLGDGPKLVRELFRVAEEHgFSIVFIDEIDAIGTKRYDSNSG 

vgseliqkylgdgpkltoelfrvaeehapsivfideidaSgtkrydsnsg 
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GEREIQRTMLELLNQLDGFDSRGD^/KVIMATKRIETLDPALIRPGRIDRK 
GEREIQRTMLSLLMQLDGFDSRGDVKVIMATNRIETLDPALIRPGRIDRK 
GEREIQRTMLELLNQLDGFDSRGC^TKVIKATNRIETLDPALIRPGRIDRK 
GEREIQRTMLELLMQLDGFDSRGD T 77.VIMATNRIETLDPALIRPGRIDRK 
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Table 12E and 12F lists the domain description from DOMAIN analysis results against 
NOV12. This indicates that the NOV12 sequence has properties similar to those of other 
proteins known to contain these domains. 
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Table 12E. Domain Analysis of NOV12 

gnl 1 Pf am | pf am00004 , AAA, ATPase family associated with various 
cellular activities (AAA) . AAA family proteins often perform 
chaperone-like functions that assist in the assembly, operation, or 
disassembly of protein complexes. (SEQ ID NO: 147) 
Length « 186 residues, 100.0% aligned 
Score = 200 bits (509) , Expect = le-52 
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1+IIIIIII+ II I +1 I +11 ++III+ +1 I 111+ + Mil 

1 1 FIDE IDAIAPKRGDVGTGDVSS - - RVVKfQLLTEMDGFEKLSNVI VIGATNRPDLLDPA 118 



Table 12F. Domain Analysis of NOV12 

gnl | Smart [ smartOOBSZ , AAA, ATPases associated with a variety of 
cellular activities; AAA - ATPases associated with a variety of 
cellular activities. This profile/alignment only detects a fraction of 
this vast family. The poorly conserved N- terminal helix is missing 
from the alignment. (SEQ ID NO: 148) 
Length = 151 residues, 100.0% aligned 
Score = 62.4 bits (150), Expect » 5e-ll 
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In eukaryotic cells, the vast majority of proteins in the cytosol and nucleus are 
degraded via the proteasome-ubiquitin pathway. The 26S proteasome is a huge protein 
degradation machine of 2.5 MDa, built of approximately 35 different subunits. It contains a 
proteolytic core complex, the 20S proteasome and one or two 19S regulatory complexes which 
associate with the termini of the barrel-shaped 20S core. The 19S regulatory complex serves to 
recognize ubiquitylated target proteins and is implicated to have a role in their unfolding and 
translocation into the interior of the 20S complex where they are degraded into oligopeptides. 
While much progress has been made in recent years in elucidating the structure, assembly and 
enzymatic mechanism of the 20S complex, our knowledge of the functional organization of 



114 



WO 02/29058 PCT/US01/31248 
the 19S regulator is rather limited. Most of its subunits have been identified, but specific 

functions can be assigned to only a few of them. (10582236) 

The ATTVubiquitin-dependent 26S proteasome is a central regulator of cell cycle 
progression and stress responses. While investigating the application of peptide aldehyde 
proteasome inhibitors to block signal-induced IkappaBalpha degradation in human LNCaP 
prostate carcinoma cells, we observed that persistent inhibition of proteasomal activity signals 
a potent cell death program. Biochemically, this program included substantial upregulation of 
PAR-4 (prostate apoptosis response-4), a putative pro-apoptotic effector protein and 
stabilization of c-jun protein, a potent pro-death effector in certain cells. Also observed was 
modest downregulation of bcl-XL, a pro-survival effector protein. However, in contrast to 
some recent reports stable, high level, expression of functional bcl-2 protein in prostate 
carcinoma cells failed to signal protection against cell death induction by proteasome 
inhibitors. Also in disagreement to a recent report, no evidence was found for activation of the 
INK stress kinase pathway. A role for p53, a protein regulated by the proteasome pathway, 
was ruled out, since comparable cell death induction by proteasome inhibitors occurred in PC- 
3 cells that do not express functional p53 protein. These data signify that the 
ubiquitin/proteasome pathway represents a potential therapeutic target for prostate cancers 
irrespective of bcl-2 expression or p53 mutations (9879995) 

The protein similarity information, expression pattern, and map location for NOV12 
suggest that NOV12 may have important structural and/or physiological functions 
characteristic of the 26S protease regulatory subunit family. Therefore, the NOV12 nucleic 
acids and proteins of the invention are useful in potential therapeutic applications implicated in 
various diseases and disorders described below and/or other pathologies. For example, the 
NOV12 compositions of the present invention will have efficacy for treatment of patients 
suffering from eye/lens disorders including but not limited to cataract and Aphakia, 
Alzheimer's disease, neurodegenerative disorders, inflammation and modulation of the 
immune response, viral pathogenesis, aging-related disorders, neurologic disorders, cancer 
and/or other pathologies and disorders. The NOV12 nucleic acid encoding 26S protease 
regulatory subunit-like protein, and the 26S protease regulatory subunit-like protein of the 
invention, or fragments thereof, may further be useful in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed, 

NOVX Nucleic Acids and Polypeptides 

One aspect of the invention pertains to isolated nucleic acid molecules that encode 
NOVX polypeptides or biologically active portions thereof. Also included in the invention are 
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nucleic acid fragments sufficient for use as hybridization probes to identify NOVX-encoding 
nucleic acids (e.g. 9 NOVX mRNAs) and fragments for use as PGR primers for the 
amplification and/or mutation of NOVX nucleic acid molecules. As used herein, the term 
"nucleic acid molecule" is intended to include DNA molecules (e.g., cDNA or genomic 
5 DNA), RNA molecules (e.g., mRNA), analogs of the DNA or RNA generated using 
nucleotide analogs, and derivatives, fragments and homologs thereof The nucleic acid 
molecule may be single-stranded or double-stranded, but preferably is comprised double- 
stranded DNA, 

An NOVX nucleic acid can encode a mature NOVX polypeptide. As used herein, a 

10 "mature" form of a polypeptide or protein disclosed in the present invention is the product of a 
naturally occurring polypeptide or precursor form or proprotein. The naturally occurring 
polypeptide, precursor or proprotein includes, by way of nonlimiting example, the full-length 
gene product, encoded by the corresponding gene. Alternatively, it may be defined as the 
polypeptide, precursor or proprotein encoded by an ORF described herein. The product 

1 5 "mature" form arises, again by way of nonlimiting example, as a result of one or more 

naturally occurring processing steps as they may take place within the cell, or host cell, in 
which the gene product arises. Examples of such processing steps leading to a "mature" form 
of a polypeptide or protein include the cleavage of the N-terminal methionine residue encoded 
by the initiation codon of an ORF, or the proteolytic cleavage of a signal peptide or leader 

20 sequence. Thus a mature form arising from a precursor polypeptide or protein that has 

residues 1 to N, where residue 1 is the N-tenninal methionine, would have residues 2 through 
N remaining after removal of the N-terminal methionine. Alternatively, a mature form arising 
from a precursor polypeptide or protein having residues 1 to N, in which an N-terminal signal 
sequence from residue 1 to residue M is cleaved, would have the residues from residue MM to 

25 residue N remaining. Further as used herein, a "mature" form of a polypeptide or protein may * 
arise from a step of post-translational modification other than a proteolytic cleavage event 
Such additional processes include, by way of non-limiting example, glycosylation, 
myristoylation or phosphorylation. In general, a mature polypeptide or protein may result 
from the operation of only one of these processes, or a combination of any of them. 

30 The term "probes", as utilized herein, refers to nucleic acid sequences of variable 

length, preferably between at least about 10 nucleotides (nt), 100 nt, or as many as 
approximately, e.g. 9 6,000 nt, depending upon the specific use. Probes are used in the 
detection of identical, similar, or complementary nucleic acid sequences. Longer length 
probes are generally obtained from a natural or recombinant source, are highly specific, and 
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much slower to hybridize than shorter-length oligomer probes. Probes may be single- or 
double-stranded and designed to have specificity in PCR, membrane-based hybridization 
technologies, or ELISA-like technologies. 

The term "isolated" nucleic acid molecule, as utilized herein, is one, which is separated 
from other nucleic acid molecules which are present in the natural source of the nucleic acid. 
Preferably, an "isolated" nucleic acid is free of sequences which naturally flank the nucleic 
acid (z.e., sequences located at the 5 - and 3-termini of the nucleic acid) in the genomic DNA 
of the organism from which the nucleic acid is derived For example, in various embodiments, 
the isolated NOVX nucleic acid molecules can contain less than about 5 kb, 4 kb, 3 kb, 2 kb, 1 
kb, 0.5 kb or 0. 1 kb of nucleotide sequences which naturally flank the nucleic acid molecule in 
genomic DNA of the cell/tissue from which the nucleic acid is derived (e.g. 9 brain, heart, liver, 
spleen, etc.). Moreover, an "isolated" nucleic acid molecule, such as a cDNA molecule, can 
be substantially free of other cellular material or culture medium when produced by 
recombinant techniques, or of chemical precursors or other chemicals when chemically 
synthesized. 

A nucleic acid molecule of the invention, e.g. , a nucleic acid molecule having the 
nucleotide sequence SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 
35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63, or a complement of this 
aforementioned nucleotide sequence, can be isolated using standard molecular biology 
techniques and the sequence information provided herein. Using all or a portion of the nucleic 
acid sequence of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 
37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63 as a hybridization probe, NOVX 
molecules can be isolated using standard hybridization and cloning techniques (e.g., as 
described in Sambrook, et al. 9 (eds.), Molecular Cloning: A Laboratory Manual 2 nd 
Ed,, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1989; and Ausubel, et 
aU (eds.), Current Protocols in Molecular Biology, John Wiley & Sons, New Yoik, 
NY, 1993.) 

A nucleic acid of the invention can be amplified using cDNA, mRNA or alternatively, 
genomic DNA, as a template and appropriate oligonucleotide primers according to standard 
PCR amplification techniques. The nucleic acid so amplified can be cloned into an 
appropriate vector and characterized by DNA sequence analysis. Furthermore, 
oligonucleotides corresponding to NOVX nucleotide sequences can be prepared by standard 
synthetic techniques, e.g, using an automated DNA synthesizer. 
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As used herein, the term "oligonucleotide" refers to a series of linked nucleotide 
residues, which oligonucleotide has a sufficient number of nucleotide bases to be used in a 
PCR reaction. A short oligonucleotide sequence may be based on, or designed from, a 
genomic or cDNA sequence and is used to amplify, confirm, or reveal the presence of an 
identical, similar or complementary DNA or RNA in a particular cell or tissue. 
Oligonucleotides comprise portions of a nucleic acid sequence having about 10 nt, 50 nt, or 
100 nt in length, preferably about 15 nt to 30 nt in length. In one embodiment of the 
invention, an oligonucleotide comprising a nucleic acid molecule less than 100 nt in length 
would further comprise at least 6 contiguous nucleotides SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 
17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63, 
or a complement thereof. Oligonucleotides may be chemically synthesized and may also be 
used as probes. 

In another embodiment, an isolated nucleic acid molecule of the invention comprises a 
nucleic acid molecule that is a complement of the nucleotide sequence shown in SEQ ID 
NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 
51, 53, 55, 57, 59, 61 and 63, or a portion of this nucleotide sequence (e.g. y a fragment that can 
be used as a probe or primer or a fragment encoding a biologically-active portion of an NOVX 
polypeptide). A nucleic acid molecule that is complementary to the nucleotide sequence 
shown NOSrl, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 
47, 49, 51, 53, 55, 57, 59, 61 or 63 is one that is sufficiently complementary to the nucleotide 
sequence shown NOSrl, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 
43, 45, 47, 49, 5 1, 53, 55, 57, 59, 61 or 63 that it can hydrogen bond with little or no 
mismatches to the nucleotide sequence shown SEQ ID NOSrl, 3, 5, 7, 9, 11, 13, 15, 17, 19, 
21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63, thereby 
forming a stable duplex. 

As used herein, the torn "complementary" refers to Watson-Crick or Hoogsteenbase 
pairing between nucleotides units of a nucleic acid molecule, and the term "binding" means 
the physical or chemical interaction between two polypeptides or compounds or associated 
polypeptides or compounds or combinations thereof. Binding includes ionic, non-ionic, van 
der Waals, hydrophobic interactions, and the like. A physical interaction can be either direct 
or indirect Indirect interactions may be through or due to the effects of another polypeptide or 
compound. Direct binding refers to interactions that do not take place through, or due to, the 
effect of another polypeptide or compound, but instead are without other substantial chemical 
intermediates. 
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Fragments provided herein are defined as sequences of at least 6 (contiguous) nucleic 
acids or at least 4 (contiguous) amino acids, a length sufficient to allow for specific 
hybridization in the case of nucleic acids or for specific recognition of an epitope in the case of 
amino acids, respectively, and are at most some portion less than a foil length sequence. 
5 Fragments may be derived from any contiguous portion of a nucleic acid or amino acid 

sequence of choice. Derivatives are nucleic acid sequences or amino acid sequences formed 
from the native compounds either directly or by modification or partial substitution. Analogs 
are nucleic acid sequences or amino acid sequences that have a structure similar to, but not 
identical to, the native compound but differs from it in respect to certain components or side 

1 0 chains. Analogs may be synthetic or from a different evolutionary origin and may have a 
similar or opposite metabolic activity compared to wild type. Homologs are nucleic acid 
sequences or amino acid sequences of a particular gene that are derived from different species. 

Derivatives and analogs may be full length or other than full length, if the derivative or 
analog contains a modified nucleic acid or amino acid, as described below. Derivatives or 

1 5 analogs of the nucleic acids or proteins of the invention include, but are not limited to, 
molecules comprising regions that are substantially homologous to the nucleic acids or 
proteins of the invention, in various embodiments, by at least about 70%, 80%, or 95% 
identity (with a preferred identity of 80-95%) over a nucleic acid or amino acid sequence of 
identical size or when compared to an aligned sequence in which the alignment is done by a 

20 computer homology program known in the art, or whose encoding nucleic acid is capable of 
hybridizing to the complement of a sequence encoding the aforementioned proteins under 
stringent, moderately stringent, or low stringent conditions. See e.g. Ausubel, et aL 9 Current 
Protocols in Molecular Biology, John Wiley & Sons, New Yoik, NY, 1993, and below. 
A "homologous nucleic acid sequence 4 or "homologous amino acid sequence," or 

25 variations thereof, refer to sequences characterized by a homology at the nucleotide level or 
amino acid level as discussed above. Homologous nucleotide sequences encode those 
sequences coding for isoforms of NOVX polypeptides. Isofonns can be expressed in different 
tissues of the same organism as a result of, for example, alternative splicing of SNA. 
Alternatively, isofonns can be encoded by different genes. In the invention, homologous 

30 nucleotide sequences include nucleotide sequences encoding for an NOVX polypeptide of 

species other than humans, including, but not limited to: vertebrates, and thus can include, e.g. y 
frog, mouse, rat, rabbit, dog, cat cow, horse, and other organisms. Homologous nucleotide 
sequences also include, but are not limited to, naturally occurring allelic variations and 
mutations of the nucleotide sequences set forth herein. A homologous nucleotide sequence 
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does not, however, include the exact nucleotide sequence encoding human NOVX protein. 
Homologous nucleic acid sequences include those nucleic acid sequences that encode 
conservative amino acid substitutions (see below) in SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63, as 
well as a polypeptide possessing NOVX biological activity. Various biological activities of 
the NOVX proteins are described below. 

An NOVX polypeptide is encoded by the open reading frame ("ORF") of an NOVX 
nucleic acid. An ORF corresponds to a nucleotide sequence that could potentially be translated 
into a polypeptide. A stretch of nucleic acids comprising an ORF is uninterrupted by a stop 
codon. An ORF that represents the coding sequence for a full protein begins with an ATG 
"start" codon and terminates with one of the three "stop" codons, namely, TAA, TAG, or 
TGA. For the purposes of this invention, an ORF may be any part of a coding sequence, with 
or without a start codon, a stop codon, or both. For an ORF to be considered as a good 
candidate for coding for a bona fide cellular protein, a minimum size requirement is often set, 
e.g., a stretch of DNA that would encode a protein of 50 amino acids or more. 

The nucleotide sequences determined from the cloning of the human NOVX genes 
allows for the generation of probes and primers designed for use in identifying and/or cloning 
NOVX homologues in other cell types, e.g. from other tissues, as well as NOVX homologues 
from other vertebrates. The probe/primer typically comprises substantially purified 
oligonucleotide. The oligonucleotide typically comprises a region of nucleotide sequence that 
hybridizes under stringent conditions to at least about 12, 25, 50, 100, 150, 200, 250, 300, 350 
or 400 consecutive sense strand nucleotide sequence SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63; or an 
anti-sense strand nucleotide sequence of SEQ ID NOSrl, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 
25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63; or of a naturally 
occurring mutant of SEQ ID NOSrl, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 
35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63. 

Probes based on the human NOVX nucleotide sequences can be used to detect 
transcripts or genomic sequences encoding the same or homologous proteins. In various 
embodiments, the probe further comprises a label group attached thereto, e.g. the label group 
can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co-factor. Such 
probes can be used as a part of a diagnostic test kit for identifying cells or tissues which mis- 
express an NOVX protein, such as by measuring a level of an NOVX-encoding nucleic acid in 
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a sample of cells from a subject e.g., detecting NOYX mKNA levels or determining whether a 
genomic NOVX gene has been mutated or deleted. 

"A polypeptide having a biologically-active portion of an NOVX polypeptide" refers 
to polypeptides exhibiting activity similar, but not necessarily identical to, an activity of a 
5 polypeptide of the invention, including mature forms, as measured in a particular biological 
assay, with or without dose dependency. A nucleic acid fragment encoding a "biologically- 
active portion of NOVX" can be prepared by isolating a portion SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 
and 63, that encodes a polypeptide having an NOVX biological activity (the biological 
1 0 activities of the NOVX proteins are described below), expressing the encoded portion of 
NOVX protein (e.g., by recombinant expression in vitro) and assessing the activity of the 
encoded portion of NOVX. 

NOVX Nucleic Acid and Polypeptide Variants 

The invention further encompasses nucleic acid molecules that differ from the 

15 nucleotide sequences shown in SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 

29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63 due to degeneracy of the 
genetic code and thus encode the same NOVX proteins as that encoded by the nucleotide 
sequences shown in SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 
35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63. In another embodiment, an 

20 isolated nucleic acid molecule of the invention has a nucleotide sequence encoding a protein 
having an amino acid sequence shown in SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 64. 

In addition to the human NOVX nucleotide sequences shown in SEQ ID NOS: 1, 3, 5, 
7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 

25 59,61 and 63, it will be appreciated by those skilled in the art that DNA sequence 

polymorphisms that lead to changes in the amino acid sequences of the NOVX polypeptides 
may exist within a population (e.g, the human population). Such genetic polymorphism in the 
NOVX genes may exist among individuals within a population due to natural allelic variation. 
As used herein, the terms "gene" and "recombinant gene" refer to nucleic acid molecules 

30 comprising an open reading frame (ORF) encoding an NOVX protein, preferably a vertebrate 
NOVX protein. Such natural allelic variations can typically result in 1-5% variance in the 
nucleotide sequence of the NOVX genes. Any and all such nucleotide variations and resulting 
amino acid polymorphisms in the NOVX polypeptides, which are the result of natural allelic 
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variation and that do not alter the functional activity of the NOVX polypeptides, are intended 
to be within the scope of the invention. 

Moreover, nucleic acid molecules encoding NOVX proteins from other species, and 
thus that have a nucleotide sequence that differs from the human SEQ ID NOS:l, 3, 5, 7, 9, 
5 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 
61 and 63 are intended to be within the scope of the invention. Nucleic acid molecules 
corresponding to natural allelic variants and homologues of the NOVX cDNAs of the 
invention can be isolated based on their homology to the human NOVX nucleic acids 
disclosed herein using the human cDNAs, or a portion thereof; as a hybridization probe 
1 0 according to standard hybridization techniques under stringent hybridization conditions. 

Accordingly, in another embodiment, an isolated nucleic acid molecule of the 
invention is at least 6 nucleotides in length and hybridizes under stringent conditions to the 
nucleic acid molecule comprising the nucleotide sequence of SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 
15 and 63. In another embodiment, the nucleic acid is at least 10, 25, 50, 100, 250, 500, 750, 
1000, 1500, or 2000 or more nucleotides in length. In yet another embodiment, an isolated 
nucleic acid molecule of the invention hybridizes to the coding region. As used herein, the 
term "hybridizes under stringent conditions 11 is intended to describe conditions for 
hybridization and washing under which nucleotide sequences at least 60% homologous to each 
20 other typically remain hybridized to each other, 

Homologs (£&, nucleic acids encoding NOVX proteins derived from species other 
than human) or other related sequences (e.g., paralogs) can be obtained by low, moderate or 
high stringency hybridization with all or a portion of the particular human sequence as a probe 
using methods well known in the art for nucleic acid hybridization and cloning. 
25 As used herein, the phrase "stringent hybridization conditions" refers to conditions 

under which a probe, primer or oligonucleotide will hybridize to its target sequence, but to no 
other sequences. Stringent conditions are sequence-dependent and will be different in 
different circumstances. Longer sequences hybridize specifically at higher temperatures than 
shorter sequences. Generally, stringent conditions are selected to be about 5 °C lower than the 
30 thermal melting point (Tm) for the specific sequence at a defined ionic strength and pH. The 
Tm is the temperature (under defined ionic strength, pH and nucleic acid concentration) at 
which 50% of the probes complementary to the target sequence hybridize to the target 
sequence at equilibrium. Since the target sequences are generally present at excess, at Tm, 
50% of the probes are occupied at equihbrium. Typically, stringent conditions will be those in 
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which the salt concentration is less than about 1.0 M sodium ion, typically about 0.01 to 1.0 M 
sodium ion (or other salts) at 

pH 7.0 to 8.3 and the temperature is at least about 30°C for short probes, primers or 
oligonucleotides (e.g, 10 nt to 50 nt) and at least about 60°C for longer probes, primers and 
oligonucleotides. Stringent conditions may also be achieved with the addition of destabilizing 
agents, such as formamide. 

Stringent conditions are known to those skilled in the art and can be found in Ausubel, 
et ah, (eds.), CURRENT Protocols IN MOLECULAR Biology, John Wiley & Sons, N. Y. 
(1989), 6.3.1-6.3,6. Preferably, the conditions are such that sequences at least about 65%, 
70%, 75%, 85%, 90%, 95%, 98%, or 99% homologous to each other typically remain 
hybridized to each other. A non-limiting example of stringent hybridization conditions are 
hybridization in a high salt buffer comprising 6X SSC, 50 mM Tris-HCl (pH 7.5), 1 mM 
EDTA, 0.02% PVP, 0.02% Ficoll, 0.02% BSA, and 500 mg/ml denatured salmon sperm DNA 
at 65°C, followed by one or more washes in 0.2X SSC, 0.01% BSA at 50°C. An isolated 
nucleic acid molecule of the invention that hybridizes under stringent conditions to the 
sequences SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 
41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63, corresponds to a naturally-occurring nucleic 
acid molecule. As used herein, a "natiu^y-occurring M nucleic acid molecule refers to an 
RNA or DNA molecule having a nucleotide sequence that occurs in nature (e.g., encodes a 
natural protein). 

In a second embodiment, a nucleic acid sequence that is hybridizable to the nucleic 
acid molecule comprising the nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63, or 
fragments, analogs or derivatives thereof, under conditions of moderate stringency is provided. 
A non-limiting example of moderate stringency hybridization conditions are hybridization in 
6X SSC, 5X Denhardt's solution, 0.5% SDS and 100 mg/ml denatured salmon sperm DNA at 
55°C, followed by one or more washes in IX SSC, 0.1% SDS at 37°C. Other conditions of 
moderate stringency that may be used are well-known within the art. See, e.g. , Ausubel, et al 
(eds.), 1993, Current Protocols in Molecular Biology, John Wiley & Sons, NY, and 
Kriegier, 1990; Gene Transfer and Expression, A Laboratory Manual, Stockton Press, 
NY. 

In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid molecule 
comprising the nucleotide sequences SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 
27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63, or fragments, 
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analogs or derivatives thereof, under conditions of low stringency, is provided. A non-limiting 
example of low stringency hybridization conditions are hybridization in 35% formamide, 5X 
SSC, 50 mM Tris-HCl (pH 7.5), 5 mM EDTA, 0.02% PVP, 0.02% Ficoll, 0.2% BSA, 100 
mg/ml denatured salmon sperm DNA, 10% (wt/Vol) dextran sulfete at 40°C, followed by one 
5 or more washes in 2X SSC, 25 mM Tris-HCl (pH 7.4), 5 mM EDTA, and 0.1% SDS at 50°C. 
Other conditions of low stringency that may be used are well known in the art (e.g., as 
employed for cross-species hybridizations). See, e.g., Ausubel, et al (eds.), 1993, Current 
Protocols in Molecular Biology, John Wiley & Sons, NY, and Kriegler, 1990, Gene 
Transfer and Expression, A Laboratory Manual, Stockton Press, NY; Shilo and 
10 Weinberg, 1981. Proc Natl Acad Sci USA 78: 6789-6792. 

Conservative Mutations 

In addition to naturally-occurring allelic variants of NOVX sequences that may exist in 
the population, the skilled artisan will further appreciate that changes can be introduced by 

15 mutation into the nucleotide sequences SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 
25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63, thereby leading 
to changes in the amino acid sequences of the encoded NOVX proteins, without altering the 
functional ability of said NOVX proteins. For example, nucleotide substitutions leading to 
amino acid substitutions at "non-essential" amino acid residues can be made in the sequence 

20 SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 
48, 50, 52, 54, 56, 58, 60, 62 and 64. A "non-essential" amino acid residue is a residue that 
can be altered from the wild-type sequences of the NOVX proteins without altering their 
biological activity, whereas an "essential" amino acid residue is required for such biological 
activity. For example, amino acid residues that are conserved among the NOVX proteins of 

25 the invention are predicted to be particularly non-amenable to alteration. Amino acids for 
which conservative substitutions can be made are well-known within the art 

Another aspect of the invention pertains to nucleic acid molecules encoding NOVX 
proteins that contain changes in amino acid residues that are not essential for activity. Such 
NOVX proteins differ in amino acid sequence from SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 

30 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63 yet 
retain biological activity. In one embodiment, the isolated nucleic acid molecule comprises a 
nucleotide sequence encoding a protein, wherein the protein comprises an amino acid 
sequence at least about 45% homologous to the amino acid sequences SEQ ID NOS:2, 4, 6, 8, 
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 
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60, 62 and 64. Preferably, the protein encoded by the nucleic acid molecule is at least about 
60% homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 
36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 64; more preferably at least about 70% 
homologous SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 
5 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 64; still more preferably at least about 80% 
homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 
38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 64; even more preferably at least about 
90% homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 
36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 64; and most preferably at least about 

10 95% homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 
36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 64. 

An isolated nucleic acid molecule encoding an NOVX protein homologous to the 
protein of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 
42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 64 can be created by introducing one or more 

15 nucleotide substitutions, additions or deletions into the nucleotide sequence of SEQ ID NOS:l, 
3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 
55, 57, 59, 61 and 63, such that one or more amino acid substitutions, additions or deletions 
are introduced into the encoded protein. 

Mutations can be introduced into SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 

20 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63 by standard 
techniques, such as site-directed mutagenesis and PCR-mediated mutagenesis. Preferably, 
conservative amino acid substitutions are made at one or more predicted, non-essential amino 
acid residues. A "conservative amino acid substitution" is one in which the amino acid residue 
is replaced with an amino acid residue having a similar side chain. Families of amino acid 

25 residues having similar side chains have been defined within the art. These families include 
amino acids with basic side chains (e.g., lysine, argtnine, histidine), acidic side chains (e.g., 
aspartic acid, glutamic acid), uncharged polar side chains (e.g., glycine, asparagine, gjutamine, 
serine, threonine, tyrosine, cysteine), nonpolar side chains (e.g., alanine, valine, leucine, 
isoleucine, proline, phenylalanine, methionine, tryptophan), beta-branched side chains (e.g. 9 

30 threonine, valine, isoleucine) and aromatic side chains (e.g, tyrosine, phenylalanine, 

tryptophan, histidine). Thus, a predicted non-essential amino acid residue in the NOVX 
protein is replaced with another amino acid residue from the same side chain family. 
Alternatively, in another embodiment, mutations can be introduced randomly along all or part 
of an NOVX coding sequence, such as by saturation mutagenesis, and the resultant mutants 
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can be screened for NOVX biological activity to identify mutants that retain activity. 

Following mutagenesis SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 

35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63, the encoded protein can be 

expressed by any recombinant technology known in the art and the activity of the protein can 

5 be determined. 

The relatedness of amino acid families may also be determined based on side chain 
interactions. Substituted amino acids may be fully conserved "strong" residues or fully 
conserved "weak" residues. The "strong" group of conserved amino acid residues may be any 
one of the following groups: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY, FYW, 

10 wherein the single letter amino acid codes are grouped by those amino acids that may be 

substituted for each other. Likewise, the <c weak" group of conserved residues may be any one 
of the following: CSA, ATV, SAG, SINK, STPA, SGND, SNDEQK, NDEQHK, NEQHRK, 
VLIM, HFY, wherein the letters within each group represent the single letter amino acid code. 
In one embodiment, a mutant NOVX protein can be assayed for (i) the ability to form 

1 5 proteimprotein interactions with other NOVX proteins, other cell-surface proteins, or 

biologically-active portions thereof, («) complex formation between a mutant NOVX protein 
and an NOVX ligand; or (in) the ability of a mutant NOVX protein to bind to an intracellular 
target protein or biologically-active portion thereof; (e.g. avidin proteins). 

In yet another embodiment, a mutant NOVX protein can be assayed for the ability to 

20 regulate a specific biological function (e.g, regulation of insulin release). 

Antisense Nucleic Acids 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules 
that are hybridizable to or complementary to the nucleic acid molecule comprising the 
nucleotide sequence of SEQ ID NOSrl, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 

25 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63, or fragments, analogs or 

derivatives thereof. An "antisense" nucleic acid comprises a nucleotide sequence that is 
complementary to a "sense" nucleic acid encoding a protein (e.g., complementary to the 
coding strand of a double-stranded cDNA molecule or complementary to an mRNA 
sequence). In specific aspects, antisense nucleic acid molecules are provided that comprise a 

30 sequence complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides or an entire 
NOVX coding strand, or to only a portion thereof. Nucleic acid molecules encoding 
fragments, homologs, derivatives and analogs of an NOVX protein of SEQ ID NOS:2, 4, 6, 8, 
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 
60, 62 and 64, or antisense nucleic acids complementary to an NOVX nucleic acid sequence of 
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SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 
47, 49, 51, 53, 55, 57, 59, 61 and 63, are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding 
region" of the coding strand of a nucleotide sequence encoding an NOVX protein. The term 
"coding region" refers to the region of the nucleotide sequence comprising codons which are 
translated into amino acid residues. In another embodiment, the antisense nucleic acid 
molecule is antisense to a "noncoding region" of the coding strand of a nucleotide sequence 
encoding the NOVX protein. The term "noncoding region" refers to 5' and 3 f sequences which 
flank the coding region that are not translated into amino acids (£&, also referred to as 5 f and 
3' untranslated regions). 

Given the coding strand sequences encoding the NOVX protein disclosed herein, 
antisense nucleic acids of the invention can be designed according to the rules of Watson and 
Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be complementary 
to the entire coding region of NOVX mRNA, but more preferably is an oligonucleotide that is 
antisense to only a portion of the coding or noncoding region of NOVX mRNA. For example, 
the antisense oligonucleotide can be complementary to the region surrounding the translation 
start site of NOVX mRNA. An antisense oligonucleotide can be, for example, about 5, 10, 15, 
20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic acid of the invention 
can be constructed using chemical synthesis or enzymatic ligation reactions using procedures 
known in the art. For example, an antisense nucleic acid (e.g. 9 an antisense oligonucleotide) 
can be chemically synthesized using naturally-occurring nucleotides or variously modified 
nucleotides designed to increase the biological stability of the molecules or to increase the 
physical stability of the duplex formed between the antisense and sense nucleic acids (e.g. 9 
phosphorothioate derivatives and acridine substituted nucleotides can be used). 

Examples of modified nucleotides that can be used to generate the antisense nucleic 
acid include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, 
xanthine, 4-acetylcytosine, 5-(carboxyhydroxyImethyl) uracil, 5-^arboxymethylaminomethyl- 
2-thiouridine, 5~carboxymethylaminomethyl^cil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyanainomethyl-2-thiouiacil, 
beta-D-mannosylqueosine, S'-methoxycaiboxymethyluracil, 5-methoxyuracil, 
2-methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5~methyl-2-thiouraciI, 2-thiouracil, 4-thiouracil, 5-methyluracil, 
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uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-mefhyl-2-thiouiacil, 
3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (/.<?., KNA transcribed from the 
5 inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding an NOVX protein to thereby inhibit expression of the protein {e.g., by 

1 0 inhibiting transcription and/or translation). The hybridization can be by conventional 
nucleotide complementarity to form a stable duplex, or, for example, in the case of an 
antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 

1 5 antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 
such that they specifically bind to receptors or antigens expressed on a selected cell surface 
(e.g., by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell 
surface receptors or antigens). The antisense nucleic acid molecules can also be delivered to 

20 cells using the vectors described herein. To achieve sufficient nucleic acid molecules, vector 
constructs in which the antisense nucleic acid molecule is placed under the control of a strong 
pol II or pol in promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms specific 

25 double-stranded hybrids with complementary KNA in which, contrary to the usual p-units, the 
strands run parallel to each other. See, e.g, GauMer, et al., 1987. Nucl. Acids Res. 15: 
6625-6641. The antisense nucleic acid molecule can also comprise a 
2'-o-meth)dribonucleotide (See, e.g, Inoue, eta!. 1987. Nucl Acids Res. 15: 6131-6148) or a 
chimeric RNA-DNA analogue (See, e.g. t Inoue, et ah, 1987. FEBSLett. 215: 327-330. 
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Ribozymes and PNA Moieties 

Nucleic acid modifications include, by way of non-limiting example, modified bases, 
and nucleic acids whose sugar phosphate backbones are modified or derivatized. These 
modifications are carried out at least in part to enhance the chemical stability of the modified 
5 nucleic acid, such that they may be used, for example, as antisense binding nucleic acids in 
therapeutic applications in a subject. 

In one embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of 
cleaving a single-stranded nucleic acid, such as an mRNA, to which they have a 

10 complementary region. Thus, ribozymes (e.g;, hammerhead ribozymes as described in 

Haselhoff and Gerlach 1988. Nature 334: 585-591) can be used to catalytically cleave NOVX 
mRNA transcripts to thereby inhibit translation of NOVX mRNA A ribozyme having 
specificity for an NOVX-encoding nucleic acid can be designed based upon the nucleotide 
sequence of an NOVX cDNA disclosed herein (le., SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 

15 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63). For 
example, a derivative of a Tetrahymena L-19 IVS RNA can be constructed in which the 
nucleotide sequence of the active site is complementary to the nucleotide sequence to be 
cleaved in an NOVX-encoding mRNA. See, e.g, U.S. Patent 4,987,071 to Cech, et al and 
U.S. Patent 5,1 16,742 to Cech, et al NOVX mRNA can also be used to select a catalytic 

20 RNA having a specific ribonuclease activity from a pool of RNA molecules. See, e.g. , Bartel 
et al., (1993) Science 261:1411-1418. 

Alternatively, NOVX gene expression can be inhibited by targeting nucleotide 
sequences complementary to the regulatory region of the NOVX nucleic acid (e.g. 9 the NOVX 
promoter and/or enhancers) to form triple helical structures that prevent transcription of the 

25 NOVX gene in target cells. See, e.g„ Helene, 1991. Anticancer Drug Des. 6: 569-84; Heleae, 
et al 1992. Ann. MY. Acad. Set 660: 27-36; Maher, 1992. Bioassays 14: 807-15. 

hi various embodiments, the NOVX nucleic acids can be modified at the base moiety, 
sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or solubility 
of the molecule. For example, the deoxyribose phosphate backbone of the nucleic acids can 

30 be modified to generate peptide nucleic acids. See, e.g. t Hyrup, et al, 1996. BioorgMed 
Chem 4: 5-23. As used herein, the terms peptide nucleic acids" or "PNAs" refer to nucleic 
acid mimics (e.g. , DNA mimics) in which the deoxyribose phosphate backbone is replaced by 
a pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 
backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
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conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup, et al., 1996. supra; 
Perry-O'Keefe, et at, 1996. Proc. Natl. Acad. Sci. USA 93: 14670-14675. 

PNAs of NOVX can be used in therapeutic and diagnostic applications. For example, 
PNAs can be used as antisense or antigene agents for sequence-specific modulation of gene 
expression by, e.g, inducing transcription or translation arrest or inhibiting replication. PNAs 
ofNOVX can also be used, for example, in the analysis of single base pair mutations in a gene 
(e.g., PNA directed PCR clamping; as artificial restriction enzymes when used in combination 
with other enzymes, e.g 9 Si nucleases (See, Hyrup, et al, \996supra); or as probes or primers 
for DNA sequence and hybridization (See, Hyrup, et al> 1996, supra; Perry-O'Keefe, et al, 
1996. supra). 

In another embodiment, PNAs ofNOVX can be modified, e.g. 9 to enhance their 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
delivery known in the art. For example, PNA-DNA chimeras ofNOVX can be generated that 
may combine the advantageous properties of PNA and DNA. Such chimeras allow DNA 
recognition enzymes (e.g. 9 RNase H and DNA polymerases) to interact with the DNA portion 
while the PNA portion would provide high binding affinity and specificity. PNA-DNA 
chimeras can be linked using linkers of appropriate lengths selected in terms of base stacking, 
number of bonds between the nucleobases, and orientation (see, Hyrup, et al., 1996. supra). 
The synthesis of PNA-DNA chimeras can be performed as described in Hyrup, et al, 1996. 
supra and Finn, et a/., 1996. Nucl Acids Res 24: 3357-3363. For example, a DNA chain can 
be synthesized on a solid support using standard phosphoramidite coupling chemistry, and 
modified nucleoside analogs, e.g 9 5 t ^4-methoxytrityl)amino-5 , -deoxy-thymidin^ 
phosphoramidite, can be used between the PNA and the 5' end of DNA. See, e.g, Mag, et al 9 
1989. Nucl Add Res 17: 5973-5988. PNA monomers are then coupled in a stepwise manner 
to produce a chimeric molecule with a 5' PNA segment and a 3' DNA segment See, e.g., 
Finn, et al. 9 1996. supra. Alternatively, chimeric molecules can be synthesized with a 5 1 DNA 
segment and a 3' PNA segment. See, e.g., Petersen, etal 9 1975. Bioorg. Med. Chem. Lett. 5: 
1119-11124. 

In other embodiments, the oligonucleotide may include other appended groups such as 
peptides (e.g. 9 for targeting host cell receptors in vivo) 9 or agents facilitating transport across 
the cell membrane (see, e.g 9 Letsinger, et al 9 1989. Proc. Natl Acad. Sci. U.S.A. 86: 
6553-6556; Lemaitre, et al. 9 1987. Proc. Natl Acad. Sci. 84: 648-652; PCT Publication No. 
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WO88/09810) or the blood-brain barrier (see, e.g, PCT Publication No. WO 89/10134). In 
addition, oligonucleotides can be modified with hybridization triggered cleavage agents (see, 
e.g. y Krol, etaL, 1988. BioTeehniques 6:958-976) or intercalating agents (see, e.g. 9 Zon, 1988. 
Pharm. Res. 5: 539-549). To this end, the oligonucleotide may be conjugated to another 
molecule, e.g, a peptide, a hybridization triggered cross-linking agent, a transport agent, a 
hybridization-triggered cleavage agent, and the like. 

NOVX Polypeptides 

A polypeptide according to the invention includes a polypeptide including the amino 
acid sequence of NOVX polypeptides whose sequences are provided in SEQ ID NOS:2, 4, 6, 
8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 
58, 60, 62 and 64. The invention also includes a mutant or variant protein any of whose 
residues may be changed from the corresponding residues shown in SEQ ID NOS:2, 4, 6, 8, 
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 
60, 62 and 64 while still encoding a protein that maintains its NOVX activities and 
physiological functions, or a functional fragment thereof. 

In general, an NOVX variant that preserves NOVX-like function includes any variant 
in which residues at a particular position in the sequence have been substituted by other amino 
acids, and further include the possibility of inserting an additional residue or residues between 
two residues of the parent protein as well as the possibility of deleting one or more residues 
from the parent sequence. Any amino acid substitution, insertion, or deletion is encompassed 
by the invention. In favorable circumstances, the substitution is a conservative substitution as 
defined above. 

One aspect of the invention pertains to isolated NOVX proteins, and biologically- 
active portions thereof or derivatives, fragments, analogs or homologs thereof. Also provided 
are polypeptide fragments suitable for use as immunogens to raise anti-NOVX antibodies. In 
one embodiment, native NOVX proteins can be isolated from cells or tissue sources by an 
appropriate purification scheme using standard protein purification techniques. In another 
embodiment, NOVX proteins are produced by recombinant DNA techniques. Alternative to 
recombinant expression, an NOVX protein or polypeptide can be synthesized chemically 
using standard peptide synthesis techniques. 

An "isolated" or "purified" polypeptide or protein or biologically-active portion thereof 
is substantially free of cellular material or other contaminating proteins from the cell or tissue 
source from which the NOVX protein is derived, or substantially free from chemical 
precursors or other chemicals when chemically synthesized. The language "substantially free 
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of cellular material" includes preparations of NOVX proteins in which the protein is separated 
from cellular components of the cells from which it is isolated or recombinantiy-ptoduced In 
one embodiment, the language "substantially free of cellular material" includes preparations of 
NOVX proteins having less than about 30% (by dry weight) of non-NOVX proteins (also 
referred to herein as a "contaminating protein"), more preferably less than about 20% of 
non-NOVX proteins, still more preferably less than about 10% of non-NOVX proteins, and 
most preferably less than about 5% of non-NOVX proteins. When the NOVX protein or 
biologically-active portion thereof is recombinantly-produced, it is also preferably 
substantially free of culture medium, culture medium represents less than about 20%, 
more preferably less than about 10%, and most preferably less than about 5% of the volume of 
the NOVX protein preparation. 

The language "substantially free of chemical precursors or other chemicals" includes 
preparations of NOVX proteins in which the protein is separated from chemical precursors or 
other chemicals that are involved in the synthesis of the protein. In one embodiment, the 
language "substantially free of chemical precursors or other chemicals" includes preparations 
of NOVX proteins having less than about 30% (by dry weight) of chemical precursors or 
non-NOVX chemicals, more preferably less than about 20% chemical precursors or 
non-NOVX chemicals, still more preferably less than about 10% chemical precursors or 
non-NOVX chemicals, and most preferably less than about 5% chemical precursors or 
non-NOVX chemicals. 

Biologically-active portions of NOVX proteins include peptides comprising amino 
acid sequences sufficiently homologous to or derived from the amino acid sequences of the . 
NOVX proteins (e.g., the amino acid sequence shown in SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 
16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 
64) that include fewer amino acids than the full-length NOVX proteins, and exhibit at least 
one activity of an NOVX protein. Typically, biologically-active portions comprise a domain 
or motif with at least one activity of the NOVX protein. A biologically-active portion of an 
NOVX protein can be a polypeptide which is, for example, 10, 25, 50, 100 or more amino acid 
residues in length. 

Moreover, other biologically-active portions, in which other regions of the protein are 
deleted, can be prepared by recombinant techniques and evaluated for one or more of the 
functional activities of a native NOVX protein. 

In an embodiment, the NOVX protein has an amino acid sequence shown SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 
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52, 54, 56, 58, 60, 62 and 64, la other embodiments, the NOVX protein is substantially 
homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 
38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 64, and retains the functional activity of 
the protein of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 
40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 64, yet differs in amino acid sequence due to 
natural allelic variation or mutagenesis, as described in detail, below. Accordingly, in another 
embodiment, the NOVX protein is a protein that comprises an amino acid sequence at least 
about 45% homologous to the amino acid sequence SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 
20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 64, and 
retains the functional activity of the NOVX proteins of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 
18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 64. 

Determining Homology Between Two or More Sequences 

To determine the percent homology of two amino acid sequences or of two nucleic 
acids, the sequences are aligned for optimal comparison purposes (e.g., gaps can be introduced 
in the sequence of a first amino acid or nucleic acid sequence for optimal alignment with a 
second amino or nucleic acid sequence). The amino acid residues or nucleotides at 
corresponding amino acid positions or nucleotide positions are then compared. When a 
position in the first sequence is occupied by the same amino acid residue or nucleotide as the 
corresponding position in the second sequence, then the molecules are homologous at that 
position (z.e., as used herein amino acid or nucleic acid "homology" is equivalent to amino 
acid or nucleic acid "identity" 1 )- 

The nucleic acid sequence homology may be determined as the degree of identity 
between two sequences. The homology may be determined using computer programs known 
in the art, such as GAP software provided in the GCG program package. See, Needleman and 
Wunsch, 1970. JMol Biol 48: 443-453. Using GCG GAP software with the following settings 
for nucleic add sequence comparison: GAP creation penalty of 5.0 and GAP extension 
penalty of 0.3, the coding region of the analogous nucleic acid sequences referred to above 
exhibits a degree of identity preferably of at least 70%, 75%, 80%, 85%, 90%, 95%, 98%, or 
99%, with the CDS (encoding) part of the DNA sequence shown in SEQ ID NOS:l, 3, 5, 7, 9, 
11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 
61 and 63. 

The term "sequence identity" refers to the degree to which two polynucleotide or 
polypeptide sequences are identical on a residue-by-residue basis over a particular region of 
comparison. The term percentage of sequence identity 5 * is calculated by comparing two 
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optimally aligned sequences over that region of comparison, determining the number of 
positions at which the identical nucleic acid base (e.g. f A, T, C, G, U, or I, in the case of 
nucleic acids) occurs in both sequences to yield the number of matched positions, dividing the 
number of matched positions by the total number of positions in the region of comparison (ie., 
5 the window size), and multiplying the result by 100 to yield the percentage of sequence 
identity. The term "substantial identity" as used herein denotes a characteristic of a 
polynucleotide sequence, wherein the polynucleotide comprises a sequence that has at least 80 
percent sequence identity, preferably at least 85 percent identity and often 90 to 95 percent 
sequence identity, more usually at least 99 percent sequence identity as compared to a 
1 0 reference sequence over a comparison region. 

Chimeric and Fusion Proteins 

The invention also provides NOVX chimeric or fusion proteins. As used herein, an 
NOVX "chimeric protein" or "fusion protein" comprises an NOVX polypeptide operatively- 
linked to a non-NOVX polypeptide. An "NOVX polypeptide" refers to a polypeptide having 

15 an amino acid sequence corresponding to an NOVX protein SEQ ID NOS:2, 4, 6, 8, 10, 12, 
14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 
and 64, whereas a "non-NOVX polypeptide" refers to a polypeptide having an amino acid 
sequence corresponding to a protein that is not substantially homologous to the NOVX 
protein, e.g., a protein that is different from the NOVX protein and that is derived from the 

20 same or a different organism. Within an NOVX fusion protein the NOVX polypeptide can 
correspond to all or a portion of an NOVX protein. In one embodiment, an NOVX fusion 
protein comprises at least one biologically-active portion of an NOVX protein. In another 
embodiment, an NOVX fusion protein comprises at least two biologically-active portions of 
an NOVX protein. In yet another embodiment, an NOVX fusion protein comprises at least 

25 three biologically-active portions of an NOVX protein. Within the fi^on protein, the term 
"operatively-linked" is intended to indicate that the NOVX polypeptide and the non-NOVX 
polypeptide are fused in-frame with one another. The non-NOVX polypeptide can be fused to 
the N-terrainus or C-terminus of the NOVX polypeptide. 

In one embodiment, the fusion protein is a GST-NOVX fusion protein in which the 

30 NOVX sequences are fused to the C-terminus of the GST (glutathione S-transferase) 
sequences. Such fusion proteins can facilitate the purification of recombinant NOVX 
polypeptides. 

In another embodiment, the fusion protein is an NOVX protein containing a 
heterologous signal sequence at its N-terminus. In certain host cells (e.g., mammalian host 
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cells), expression and/or secretion of NOVX can be increased through use of a heterologous 
signal sequence. 

In yet another embodiment, the fusion protein is an NOVX-immunoglobulin fusion 
protein in which the NOVX sequences are fused to sequences derived from a member of the 
immunoglobulin protein family. The NOVX-immunoglobulin fusion proteins of the invention 
can be incorporated into pharmaceutical compositions and administered to a subject to inhibit 
an interaction between an NOVX ligand and an NOVX protein on the surface of a cell, to 
thereby suppress NOVX-mediated signal transduction in vivo. The NOVX-immunoglobulin 
fusion proteins can be used to affect the bioavailability of an NOVX cognate ligand. 
Inhibition of the NOVX ligand/NOVX interaction may be useful therapeutically for both the 
treatment of proliferative and differentiative disorders, as well as modulating (e.g. promoting 
or inhibiting) cell survival. Moreover, the NOVX-immunoglobulin fusion proteins of the 
invention can be used as immunogens to produce anti-NOVX antibodies in a subject, to purify 
NOVX ligands, and in screening assays to identify molecules that inhibit the interaction of 
NOVX with an NOVX ligand. 

An NOVX chimeric or fusion protein of the invention can be produced by standard 
recombinant DNA techniques. For example, DNA fragments coding for the different 
polypeptide sequences are Ugated together in-frame in accordance with conventional 
techniques, e.g, by employing blunt-ended or stagger-ended termini for ligation, restriction 
enzyme digestion to provide for appropriate termini, filling-in of cohesive ends as appropriate, 
alkaline phosphatase treatment to avoid undesirable joining, and enzymatic ligation. In 
another embodiment, the fusion gene can be synthesized by conventional techniques including 
automated DNA synthesizers. Alternatively, PCR amplification of gene fragments can be 
carried out using anchor primers that give rise to complementary overhangs between two 
consecutive gene fragments that can subsequently be annealed and reamplified to generate a 
chimeric gene sequence (see, e.g., Ausubel, et at (eds.) Current Protocols in Molecular 
Biology, John Wiley & Sons, 1992). Moreover, many expression vectors are commercially 
available that already encode a fusion moiety (e.g, a GST polypeptide). An NOVX-encoding 
nucleic acid can be cloned into such an expression vector such that the fusion moiety is linked 
in-frame to the NOVX protein. 

NOVX Agonists and Antagonists 

The invention also pertains to variants of the NOVX proteins that function as either 
NOVX agonists (i.e., mimetics) or as NOVX antagonists. Variants of the NOVX protein can 
be generated by mutagenesis (e.g. 9 discrete point mutation or truncation of the NOVX protein). 
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An agonist of the NOVX protein can retain substantially the same, or a subset of, the 
biological activities of the naturally occurring form of the NOVX protein. An antagonist of 
the NOVX protein can inhibit one or more of the activities of the naturally occurring form of 
the NOVX protein by, for example, competitively binding to a downstream or upstream 
member of a cellular signaling cascade which includes the NOVX protein. Thus, specific 
biological effects can be elicited by treatment with a variant of limited function. In one 
embodiment, treatment of a subject with a variant having a subset of the biological activities 
of the naturally occurring form of the protein has fewer side effects in a subject relative to 
treatment with the naturally occurring form of the NOVX proteins. 

Variants of the NOVX proteins that function as either NOVX agonists (£&, mimetics) 
or as NOVX antagonists can be identified by screening combinatorial libraries of mutants 
(e.g t , truncation mutants) of the NOVX proteins for NOVX protein agonist or antagonist 
activity. In one embodiment, a variegated library of NOVX variants is generated by 
combinatorial mutagenesis at the nucleic acid level and is encoded by a variegated gene 
library. A variegated library of NOVX variants can be produced by, for example, 
enzymaticaUy ligating a mixture of synthetic oligonucleotides into gene sequences such that a 
degenerate set of potential NOVX sequences is expressible as individual polypeptides, or 
alternatively, as a set of larger fusion proteins for phage display) containing the set of 
NOVX sequences therein. There are a variety of methods which can be used to produce 
libraries of potential NOVX variants from a degenerate oligonucleotide sequence. Chemical 
synthesis of a degenerate gene sequence can be performed in an automatic DNA synthesizer, 
and the synthetic gene then ligated into an appropriate expression vector. Use of a degenerate 
set of genes allows for the provision, in one mixture, of all of the sequences encoding the 
desired set of potential NOVX sequences. Methods for synthesizing degenerate 
oligonucleotides are well-known within the art. See, &g., Narang, 1983. Tetrahedron 39: 3; 
Itakura, et at, 1984. Anmu Rev. Biochenu 53: 323; Itakura, et al 9 1984. Science 198: 1056; 
Ike,e*a/*, 1983.Mic/. AcidsRes. 11:477. 

Polypeptide Libraries 

In addition, libraries of fragments of the NOVX protein coding sequences can be used 
to generate a variegated population of NOVX fragments for screening and subsequent 
selection of variants of an NOVX protein. La one embodiment, a library of coding sequence 
fragments can be generated by treating a double stranded PGR fragment of an NOVX coding 
sequence with a nuclease under conditions wherein nicking occurs only about once per 
molecule, denaturing the double stranded DNA, renaturing the DNA to form double-stranded 
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DNA that can include sense/antisense pairs from different nicked products, removing single 
stranded portions from reformed duplexes by treatment with Si nuclease, and ligating the 
resulting fragment library into an expression vector. By this method, expression libraries can 
be derived which encodes N-terminal and internal fragments of various sizes of the NOVX 
5 proteins. 

Various techniques are known in the art for screening gene products of combinatorial 
libraries made by point mutations or truncation, and for screening cDNA libraries for gene 
products having a selected property. Such techniques are adaptable for rapid screening of the 
gene libraries generated by the combinatorial mutagenesis of NOVX proteins. The most 

1 0 widely used techniques, which are amenable to high throughput analysis, for screening large 
gene libraries typically include cloning the gene library into replicable expression vectors, 
transforming appropriate cells with the resulting library of vectors, and expressing the 
combinatorial genes under conditions in which detection of a desired activity facilitates 
isolation of the vector encoding the gene whose product was detected. Recursive ensemble 

1 5 mutagenesis (REM), a new technique that enhances the frequency of functional mutants in the 
libraries, can be used in combination with the screening assays to identify NOVX variants. 
See, e.g, Aririn and Yourvan, 1992. Proa Natl. Acad. Set USA 89: 781 1-7815; Delgrave, et 
al, 1993. Protein Engineering 6:327-331. 

Anti-NOVX Antibodies 

20 Also included in the invention are antibodies to NOVX proteins, or fragments of 

NOVX proteins. The term "antibody" as used herein refers to immunoglobulin molecules and 
immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that 
contain an antigen binding site that specifically binds (inamunoreacts with) an antigen. Such 
antibodies include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, F a t>, 

25 Fab> and F( ab »)2 fragments, and an expression library. In general, an antibody molecule 

obtained from humans relates to any of the classes IgG, IgM, IgA, IgB and IgD, which differ 
from one another by the nature of the heavy chain present in the molecule. Certain classes 
have subclasses as well, such as IgGi, IgOfe, and others. Furthermore, in humans, the light 
chain may be a kappa chain or a lambda chain. Reference herein to antibodies includes a 

30 reference to all such classes, subclasses and types of human antibody species. 

An isolated NOVX-related protein of the invention may be intended to serve as an 
antigen, or a portion or fragment thereof, and additionally can be used as an immunogen to 
generate antibodies that immunospecifically bind the antigen, using standard techniques for 
polyclonal and monoclonal antibody preparation. The full-length protein can be used or, 
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alternatively, the invention provides antigenic peptide fragments of the antigen for use as 

immunogens. An antigenic peptide fragment comprises at least 6 amino acid residues of the 
amino acid sequence of the full length protein and encompasses an epitope thereof such that an 
antibody raised against the peptide forms a specific immune complex with the full length 
protein or with any fragment that contains the epitope. Preferably, the antigenic peptide 
comprises at least 10 amino acid residues, or at least 15 amino acid residues, or at least 20 
amino acid residues, or at least 30 amino acid residues. Preferred epitopes encompassed by 
the antigenic peptide are regions of the protein that are located on its surface; commonly these 
are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of NOVX-related protein that is located on the surface of the 
protein, e.g. 9 a hydrophilic region. A hydrophobicity analysis of the human NOVX-related 
protein sequence will indicate which regions of a NOVX-related protein are particularly 
hydrophilic and, therefore, are likely to encode surface residues useful for targeting antibody 
production. As a means for targeting antibody production, hydropathy plots showing regions 
of hydrophilicity and hydrophobicity may be generated by any method well known in the art, 
including, for example, the Kyte Doolittle or the Hopp Woods methods, either with or without 
Fourier transformation. See, e.g., Hopp and Woods, 1981, Proa Nat Acad, Sci. USA 78: 
3824-3828; Kyte and Doolittle 1982, J. Mol Biol 157: 105-142, each of which is incorporated 
herein by reference in its entirety. Antibodies that are specific for one or more domains within 
an antigenic protein, or derivatives, fragments, analogs or homologs thereof, are also provided 
herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 
thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal 
or monoclonal antibodies directed against a protein of the invention, or against derivatives, 
fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 
Manual, Harlow and Lane, 1988, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
NY, incorporated herein by reference). Some of these antibodies are discussed below. 

Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 
goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof; or a derivative of the foregoing. An appropriate 
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immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 
recombinant^ expressed immunogenic protein. Furthermore, the protein may be conjugated 
to a second protein known to be immunogenic in the mammal being immunized. Examples of 
such immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum 
albumin, bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further 
include an adjuvant. Various adjuvants used to increase the immunological response include, 
but are not limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum 
hydroxide), surface active substances (e.g., lysolecithin, pluronic polyols, polyanions, 
peptides, oil emulsions, dinitrophenol, etc.), adjuvants usable in humans such as Bacille 
Calmette-Guerin and Corynebacterium parvum, or similar immunostimulatory agents. 
Additional examples of adjuvants which can be employed include MPL-TDM adjuvant 
(monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g., from the blood) and further purified by well known 
techniques, such as affinity chromatography using protein A or protein G, which provide 
primarily the IgG fraction of immune serum. Subsequently, or alternatively, the specific 
antigen which is the target of the immunoglobulin sought, or an epitope thereof, may be 
immobilized on a column to purify the immune specific antibody by immunoaffinity 
chromatography Purification of immunoglobulins is discussed, for example, by D, Wilkinson 
(The Scientist, published by The Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 
2000), pp. 25-28). 

Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as 
used herein, refers to a population of antibody molecules that contain only one molecular 
species of antibody molecule consisting of a unique light chain gene product and a unique 
heavy chain gene product hi particular, the complementarity ctetennining regions (CDRs) of 
the monoclonal antibody are identical in all the molecules of the population. MAbs thus 
contain an antigen binding site capable of immunoreacting with a particular epitope of the 
antigen characterized by a unique binding affinity for it 

Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature, 256:495 (1975). In a hybridoma method, a mouse, 
hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
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elicit lymphocytes that produce or are capable of producing antibodies that will specifically 
bind to the immunizing agent Alternatively, the lymphocytes can be immunized in vitro. 

The immunizing agent will typically include the protein antigen, a fragment thereof or 
a fusion protein thereof. Generally, either peripheral blood lymphocytes are used if cells of 
human origin are desired, or spleen cells or lymph node cells are used if non-human 
mammalian sources are desired. The lymphocytes are then fused with an immortalized cell 
line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell 
(Goding, Monoclonal Antibodies: Principles and Practice, Academic Press, (1986) pp. 
59-103). Immortalized cell lines are usually transformed mammalian cells, particularly 
myeloma cells of rodent, bovine and human origin. Usually, rat or mouse myeloma cell lines 
are employed. The hybridoma cells can be cultured in a suitable culture medium that 
preferably contains one or more substances that inhibit the growth or survival of the unfused, 
immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine guanine 
phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the hybridomas 
typically will include hypoxanthine, aminopterin, and thymidine ("HAT medium"), which 
substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high 
level expression of antibody by the selected antibody-producing cells, and are sensitive to a 
medium such as HAT medium. More preferred immortalized cell lines are murine myeloma 
lines, which can be obtained, for instance, from the Salk Institute Cell Distribution Center, San 
Diego, California and the American Type Culture Collection, Manassas, Virginia. Human 
myeloma and mouse-human heteromyeloma cell lines also have been described for the 
production of human monoclonal antibodies (Kozbor, J. Immunol, 133:3001 (1984); Brodeur 
et al., Monoclonal Antibody Production Techniques and Applications, Marcel 
Dekker, Inc., New York, (1987) pp. 51-63). 

The culture medium in which the hybridoma cells are cultured can then be assayed for 
the presence of monoclonal antibodies directed against the antigen Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunoabsorbent assay (ELBA). Such techniques and assays are known in 
the art. The binding affinity of the monoclonal antibody can, for example, be determined by 
the Scatchard analysis of Munson and Pollard, Anal Biochem., 107:220 (1980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated. 
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After the desired hybridoma cells are identified, the clones can be subcloned by 
limiting dilution procedures and grown by standard methods. Suitable culture media for this 
purpose include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones can be isolated or purified from 
the culture medium or ascites fluid by conventional immunoglobulin purification procedures 
such as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel 
electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of 
the invention can be readily isolated and sequenced using conventional procedures (e.g., by 
using oligonucleotide probes that are capable of binding specifically to genes encoding the 
heavy and light chains of murine antibodies). The hybridoma cells of the invention serve as a 
preferred source of such DNA. Once isolated, the DNA can be placed into expression vectors, 
which are then transfected into host cells such as simian COS cells, Chinese hamster ovary 
(CHO) cells, or myeloma cells that do not otherwise produce immunoglobulin protein, to 
obtain the synthesis of monoclonal antibodies in the recombinant host cells. The DNA also 
can be modified, for example, by substituting the coding sequence for human heavy and light 
chain constant domains in place of the homologous murine sequences (U.S. Patent No. 
4,816,567; Morrison, Nature 368, 812-13 (1994)) or by covalently joining to the 
immunoglobulin coding sequence all or part of the coding sequence for a non-immunoglobulin 
polypeptide. Such a non-immunoglobulin polypeptide can be substituted for the constant 
domains of an antibody of the invention, or can be substituted for the variable domains of one 
antigen-combining site of an antibody of the invention to create a chimeric bivalent antibody. 

Humanized Antibodies 

The antibodies directed against the protein antigens of the invention can further 
comprise humanized antibodies or human antibodies. These antibodies are suitable for 
administration to humans without engendering an immune response by the human against the 
administered immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab 1 , F(ab')2 or other antigen- 
binding subsequences of antibodies) that are principally comprised of the sequence of a human 
immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-woikers (Jones et al., 
Nature, 321:522-525 (1986); Riechmann et al., Nature, 332:323-327 (1988); Verhoeyen et al., 
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Science, 239: 1534-1 536 (1988)), by substituting rodent CDRs or CDR sequences for the 
corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by 
corresponding non-human residues. Humanized antibodies can also comprise residues which 
are found neither in the recipient antibody nor in the imported CDR or framework sequences. 
In general, the humanized antibody will comprise substantially all of at least one, and typically 
two, variable domains, in which all or substantially all of the CDR regions correspond to those 
of a non-human immunoglobulin and all or substantially all of the framework regions are 
those of a human immunoglobulin consensus sequence. The humanized antibody optimally 
also will comprise at least a portion of an immunoglobulin constant region (Fc), typically that 
of a human immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. 
Struct. Biol., 2:593-596 (1992)). 

Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 
genes. Such antibodies are termed <c human antibodies" or "fully human antibodies" herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: Monoclonal 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 
antibodies may be utilized in the practice of the present invention and may be produced by 
using human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or 
by transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 
including phage display libraries (Hoogenboom and Winter, X Mol BioL 9 227:381 (1991); 
Marks et al., /. Mol Biol y 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in 
humans in all respects, including gene rearrangement, assembly, and antibody repertoire. This 
approach is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 
5,625,126; 5,633,425; 5,661,016, and in Marks et al. (Bio/Technology 10, 779-783 (1992)); 
Lonberg et al. {Nature 368 856-859 (1994)); Morrison ( Nature 368, 812-13 (1994)); Fishwild 

142 



WO 02/29058 PCT/US01/31248 

et ^(Nature Biotechnology 14, 845-51 (1996)); Neuberger {Nature Biotechnology 14, 826 
(1996)); and Lonberg and Huszar (Intern. Rev. Immunol 13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal's 
endogenous antibodies in response to challenge by an antigen. (See PCT publication 
WO94/02602). The endogenous genes encoding the heavy and light immunoglobulin chains in 
the nonhuman host have been incapacitated, and active loci encoding human heavy and light 
chain immunoglobulins are inserted into the host's genome. The human genes are 
incorporated, for example, using yeast artificial chromosomes containing the requisite human 
DNA segments. An animal which provides all the desired modifications is then obtained as 
progeny by crossbreeding intermediate transgenic animals containing fewer than the full 
complement of the modifications. The preferred embodiment of such a nonhuman animal is a 
mouse, and is termed the Xenomouse™ as disclosed in PCT publications WO 96/33735 and 
WO 96/34096. This animal produces B cells which secrete fully human immunoglobulins. 
The antibodies can be obtained directly from the animal after immunization with an 
immunogen of interest, as, for example, a preparation of a polyclonal antibody, or alternatively 
from immortalized B cells derived from the animal, such as hybridomas producing 
monoclonal antibodies. Additionally, the genes encoding the immunoglobulins with human 
variable regions can be recovered and expressed to obtain the antibodies directly, or can be 
further modified to obtain analogs of antibodies such as, for example, single chain Fv 
molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, 
lacking expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent 
No. 5,939,598. It can be obtained by a method including deleting the J segment genes from at 
least one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of 
the locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain 
locus, the deletion being effected by a targeting vector containing a gene encoding a selectable 
marker, and producing from the embryonic stem cell a transgenic mouse whose somatic and 
germ cells contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed 
in U.S. Patent No. 5,916,771. It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, 
introducing an expression vector containing a nucleotide sequence encoding a light chain into 
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another mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell 
expresses an antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically 
relevant epitope on an immunogen, and a correlative method for selecting an antibody that 
5 binds immnnospecifically to the relevant epitope with high affinity, are disclosed in PCT 
publication WO 99/53049. 

Fab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of 
single-chain antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent 

1 0 No. 4,946,778). In addition, methods can be adapted for the construction of F a b expression 
libraries (see e.g., Huse, et aL, 1989 Science 246: 1275-1281) to allow rapid and effective 
identification of monoclonal Fab fragments with the desired specificity for a protein or 
derivatives, fragments, analogs or homologs thereof Antibody fragments that contain the 
idiotypes to a protein antigen may be produced by techniques known in the art including, hut 

1 5 not limited to: (i) an F( a b r )2 fragment produced by pepsin digestion of an antibody molecule; (ii) 
an F^ fragment generated by reducing the disulfide bridges of an fragment; (iii) an F a b 
fragment generated by the treatment of the antibody molecule with papain and a reducing 
agent and (iv) F v fragments. 

Bispecific Antibodies 

20 Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 

have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is 
any other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit 
Methods for making bispecific antibodies are known in the art. Traditionally, the 

25 recombinant production of bispecific antibodies is based on the co-expression of two 

immunoglobulin heavy-chain/hght-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature, 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce 
a potential mixture of ten different antibody molecules, of which only one has the correct 

30 bispecific structure. The purification of the correct molecule is usuaUy accomplished by 

affinity chromatography steps. Similar procedures are disclosed in WO 93/08829, published 
13 May 1993, and in Traunecker et ah, 1991 EMBO J., 10:3655-3659. 
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Antibody variable domains with the desired binding specificities (antibody-antigen 
combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part 
of the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant 
region (CHI) containing the site necessary for hght-chain binding present in at least one of the 
fusions. DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the 
immunoglobulin light chain, are inserted into separate expression vectors, and are co- 
transfected into a suitable host organism. For further details of generating bispecific 
antibodies see, for example, Suresh et al., Methods in Enzymology, 121:210 (1986). 

According to another approach described in WO 96/27011, the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which 
are recovered from recombinant cell culture. The preferred interface comprises at least a part 
of the CH3 region of an antibody constant domain. In this method, one or more small amino 
acid side chains from the interface of the first antibody molecule are replaced with larger side 
chains (e.g. tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the 
large side chain(s) are created on the interface of the second antibody molecule by replacing 
large amino acid side chains with smaller ones (e.g. alanine or threonine). This provides a 
mechanism for increasing the yield of the heterodimer over other unwanted end-products such 
as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments 
(e.g. F(ab')2 bispecific antibodies). Techniques for generating bispecific antibodies from 
antibody fragments have been described in the literature. For example, bispecific antibodies 
can be prepared using chemical linkage. Brennan et aL 9 Science 229:81 (1985) describe a 
procedure wherein intact antibodies are proteolytically cleaved to generate F(ab 5 >2 fragments. 
These fragments are reduced in the presence of the dithiol completing agent sodium arsenite 
to stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab' 
fragments generated are then converted to thionitrobenzoate (TNB) derivatives. One of the 
Fab'-TNB derivatives is then reconverted to the Fab'-ttriol by reduction with 
mercaptoethylamine and is mixed with an equimolar amount of the other Fab'-TNB derivative 
to form the bispecific antibody. The bispecific antibodies produced can be used as agents for 
the selective immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 
coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) 
describe the production of a fully humanized bispecific antibody F(ab') 2 molecule. Each Fab' 
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fragment was separately secreted from E. coli and subjected to directed chemical coupling in 
vitro to form the bispecific antibody. The bispecific antibody thus formed was able to bind to 
cells overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic 
activity of human cytotoxic lymphocytes against human breast tumor targets. 

Various techniques for making and isolating bispecific antibody fragments directly 
from recombinant cell culture have also been described. For example, bispecific antibodies 
have been produced using leucine zippers. Kostelny et al., J. Immunol 148(5):1547-1553 
(1992). The leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' 
portions of two different antibodies by gene fusion. The antibody homodimers were reduced 
at the hinge region to form monomers and then re-oxidized to form the antibody heterodimers. 
This method can also be utilized for the production of antibody homodimers. The "diabody" 
technology described by Hollinger et al., Proa Natl Acad. Sci. USA 90:6444-6448 (1993) has 
provided an alternative mechanism for making bispecific antibody fragments. The fragments 
comprise a heavy-chain variable domain (Vh) connected to a light-chain variable domain (Vi) 
by a linker which is too short to allow pairing between the two domains on the same chain. 
Accordingly, the V H and V h domains of one fragment are forced to pair with the 
complementary Vl and Vh domains of another fragment, thereby forming two antigen-binding 
sites. Another strategy for making bispecific antibody fragments by the use of single-chain Fv 
(sFv) dimers has also been reported. See, Gruber et al., J. Immunol 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tutt et al., J. Immunol 147:60(1991). 

Exemplary bispecific antibodies can bind to two different epitopes, at least one of 
which originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm 
of an immunoglobulin molecule can be combined with an arm which binds to a triggering 
molecule on a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or 
Fc receptors for IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32) and FcyRIQ (CD16) so as 
to focus cellular defense mechanisms to the cell expressing the particular antigen. Bispecific 
antibodies can also be used to direct cytotoxic agents to cells which express a particular 
antigen. These antibodies possess an antigen-binding arm and an arm which binds a cytotoxic 
agent or a radionuclide chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another 
bispecific antibody of interest binds the protein antigen described herein and further binds 
tissue factor (TF). 
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Heteroconjugate Antibodies 

Heteroconjugate antibodies are also within the scope of the present invention. 
Heteroconjugate antibodies are composed of two covalently joined antibodies. Such 
antibodies have, for example, been proposed to target immune system cells to unwanted cells 
5 (U.S. Patent No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 

92/200373; EP 03089). It is contemplated that the antibodies can be prepared in vitro using 
known methods in synthetic protein chemistry, including those involving crosslinking agents. 
For example, immunotoxins can be constructed using a disulfide exchange reaction or by 
forming a thioether bond. Examples of suitable reagents for this purpose include iminothiolate 
10 and methyM-merc^tobutyriinidate and those disclosed, for example, in U.S. Patent No. 
4,676,980. 

Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector 
function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer. For 

15 example, cysteine residue(s) can be introduced into the Fc region, thereby allowing interchain 
disulfide bond formation in this region. The homodimeric antibody thus generated can have 
improved internalization capability and/or increased complement-mediated cell killing and 
antibody-dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med, 176: 1 191- 
1195 (1992) and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with 

20 enhanced anti-tumor activity can also be prepared using heterobifunctional cross-linkers as 
described in Wolff et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody 
can be engineered that has dual Fc regions and can thereby have enhanced complement lysis 
and ADCC capabilities. See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

Immunoconjugates 

25 The invention also pertains to immunoconjugates comprising an antibody conjugated 

to a cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active 
toxin of bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive 
isotope (i.e., aradioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have 

30 been described above. Enzymatically active toxins and fragments thereof that can be used 

include diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain 
(from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 
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PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, 
gelonin, mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 
radionuclides are available for the production of radioconjugated antibodies. Examples 
include 2I2 Bi, 13I I, 13 V 9 % and I86 Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of 
Afunctional protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate 
(SPDP), iminothiolane (IT), Afunctional derivatives of imidoesters (such as dimethyl 
adipimidate HCL), active esters (such as disuccinimidyl suberate), aldehydes (such as 
glutareldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis- 
diazonium derivatives (such as bis-(p-diazordumbenzoyl)-ethylenediamine), diisocyanates 
(such as tolyene 2,6-diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoxo- 
2,4-dinitrobenzene). For example, a ricin immunotoxin can be prepared as described in 
Vitetta et al, Science, 238: 1098 (1987). Carbon-14-labeled l-isothiocyanatobenzyl-3- 
methyldiethylene triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent for 
conjugation of radionucleotide to the antibody. See W094/1 1026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent. 

In one embodiment, methods for the screening of antibodies that possess the desired 
specificity include, but are not limited to, enzyme-linked immunosorbent assay (ELBA) and 
other ixnmunologically-mediated techniques known within the art In a specific embodiment, 
selection of antibodies that are specific to a particular domain of an NOVX protein is 
facilitated by generation of hybridomas that hind to the fragment of an NOVX protein 
possessing such a domain. Thus, antibodies that are specific for a desired domain within an 
NOVX protein, or derivatives, fragments, analogs or homologs thereof, are also provided 
herein. 

Anti-NOVX antibodies may be used in methods known within the art relating to the 
localization and/or quantitation of an NOVX protein (e.g. t for use in measuring levels of the 
NOVX protein within appropriate physiological samples, for use in diagnostic methods, for 
use in imaging the protein, and the like). In a given embodiment, antibodies for NOVX 
proteins, or derivatives, fragments, analogs or homologs thereof, that contain the antibody 
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derived binding domain, are utilized as pharmacologically-active compounds (hereinafter 
"Therapeutics"). 

An anti-NOVX antibody (e.g, monoclonal antibody) can be used to isolate an NOVX 
polypeptide by standard techniques, such as affinity chromatography or immunoprecipitation. 
An anti-NOVX antibody can facilitate the purification of natural NOVX polypeptide from 
cells and of recombinantiy-produced NOVX polypeptide expressed in host cells. Moreover, 
an anti-NOVX antibody can be used to detect NOVX protein (e.g. , in a cellular lysate or cell 
supernatant) in order to evaluate the abundance and pattern of expression of the NOVX 
protein, Anti-NOVX antibodies can be used diagnostically to monitor protein levels in tissue 
as part of a clinical testing procedure, e.g, to, for example, determine the efficacy of a given 
treatment regimen. Detection can be facilitated by coupling physically linking) the 
antibody to a detectable substance. Examples of detectable substances include various 
enzymes, prosthetic groups, fluorescent materials, luminescent materials, bioluminesceat 
materials, and radioactive materials* Examples of suitable enzymes include horseradish 
peroxidase, alkaline phosphatase, D-galactosidase, or acetylcholinesterase; examples of 
suitable prosthetic group complexes include streptavidin/biotin and avidin/biotin; examples of 
suitable fluorescent materials include umbelliferone, fluorescein, fluorescein isothiocyanate, 
rhodamine, dichlorotriazmylamine fluorescein, dansyl chloride or phycoerythrin; an example 
of a luminescent material includes luminol; examples of bioluminescent materials include 
luciferase, luciferin, and aequorin, and examples of suitable radioactive material include X2 % 

NOVX Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression vectors, 
containing a nucleic acid encoding an NOVX protein, or derivatives, fragments, analogs or 
homologs thereof. As used herein, the team "vector" refers to a nucleic acid molecule capable 
of transporting another nucleic acid to which it has been linked One type of vector is a 
"plasmid", which refers to a circular double stranded DNA loop into which additional DNA 
segments can be ligated. Another type of vector is a viral vector, wherein additional DNA 
segments can be ligated into the viral genome. Certain vectors are capable of autonomous 
replication in a host cell into which they are introduced , bacterial vectors having a 
bacterial origin of replication and episomal mammalian vectors). Other vectors (e.g. y 
non-episomal mammalian vectors) are integrated into the genome of a host cell upon 
introduction into the host cell, and thereby are replicated along with the host genome. 
Moreover, certain vectors are capable of directing the expression of genes to which they are 
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operatively-lioked. Such vectors are referred to herein as "expression vectors". Li general, 
expression vectors of utility in recombinant DNA techniques are often in the form of plasmids. 
In the present specification, "plasmid" and "vector" can be used interchangeably as the 
plasmid is the most commonly used form of vector. However, the invention is intended to 
include such other forms of expression vectors, such as viral vectors (e.g 9 replication defective 
retroviruses, adenoviruses and adeno-associated viruses), which serve equivalent functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of the 
invention in a form suitable for expression of the nucleic acid in a host cell, which means that 
the recombinant expression vectors include one or more regulatory sequences, selected on the 
basis of the host cells to be used for expression, that is operatively-linked to the nucleic acid 
sequence to be expressed. Within a recombinant expression vector, "operably-linked" is 
intended to mean that the nucleotide sequence of interest is linked to the regulatory 
sequence(s) in a manner that allows for expression of the nucleotide sequence (e.g 9 in an in 
vitro transcription/traaslation system or in a host cell when the vector is introduced into the 
host cell). 

The term "regulatory sequence" is intended to includes promoters, enhancers and other 
expression control elements polyadenylation signals). Such regulatory sequences are 
described, for example, in Goeddel, Gene Expression Technology: Methods est 
Enzymology 185, Academic Press, San Diego, Calif. (1990). Regulatory sequences include 
those that direct constitutive expression of a nucleotide sequence in many types of host cell 
and those that direct expression of the nucleotide sequence only in certain host cells (e.g. 9 
tissue-specific regulatory sequences). It will be appreciated by those skilled in the art that the 
design of the expression vector can depend on such factors as the choice of the host cell to be 
transformed, the level of expression of protean desired, etc. The expression vectors of the 
invention can be introduced into host cells to thereby produce proteins or peptides, including 
fusion proteins or peptides, encoded by nucleic acids as described herein (e.g., NOVX 
proteins, mutant forms of NOVX proteins, fusion proteins, etc.). 

The recombinant expression vectors of the invention can be designed for expression of 
NOVX proteins in prokaryotic or eukaryotic cells. For example, NOVX proteins can be 
expressed in bacterial cells such as Escherichia coli, insect cells (using baculovirus expression 
vectors) yeast cells or mammalian cells. Suitable host cells are discussed further in Goeddel, 
Gene Expression Technology: Methods in Enzymology 185, Academic Press, San 
Diego, Calif, (1990). Alternatively, the recombinant expression vector can be transcribed and 
translated in vitro, for example using T7 promoter regulatory sequences and 17 polymerase. 
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Expression of proteins in prokaryotes is most often carried out in Escherichia colt with 
vectors containing constitutive or inducible promoters directing the expression of either fusion 
or non-fusion proteins. Fusion vectors add a number of amino acids to a protein encoded 
therein, usually to the amino terminus of the recombinant protein. Such fusion vectors 
5 typically serve three purposes: (0 to increase expression of recombinant protein; (ii) to 
increase the solubility of the recombinant protein; and (Hi) to aid in the purification of the 
recombinant protein by acting as a ligand in affinity purification. Often, in fusion expression 
vectors, a proteolytic cleavage site is introduced at the junction of the fusion moiety and the 
recombinant protein to enable separation of the recombinant protein from the fusion moiety 

10 subsequent to purification of the fusion protein. Such enzymes, and their cognate recognition 
sequences, include Factor Xa, thrombin and enterokinase. Typical fusion expression vectors 
include pGEX (Pharmacia Biotech Jsxc; Smith and Johnson, 1988. Gene 67: 31-40), pMAL 
(New England Biolabs, Beverly, Mass.) and pRIT5 (Pharmacia, Piscataway, N.J.) that fuse 
glutathione S-transferase (GST), maltose E binding protein, or protein A, respectively, to the 

1 5 target recombinant protein. 

Examples of suitable inducible non-fusion E. coli expression vectors include pTrc 
(Amrann et al 9 (1988) Gene 69:301-315) and pET lid (Studier etal, Gene EXPRESSION 
Technology: Methods in Enzymology 185, Academic Press, San Diego, Calif (1990) 
60-89). 

20 One strategy to maximize recombinant protein expression in E. coli is to express the 

protein in a host bacteria with an impaired capacity to proteolytically cleave the recombinant 
protein. See, e.g., Gottesman, Gene Expression Technology: Methods in Enzymology 
185, Academic Press, San Diego, Calif. (1990) 119-128. Another strategy is to alterthe 
nucleic acid sequence of the nucleic acid to be inserted into an expression vector so that the 

25 individual codons for each amino acid are those preferentially utilized in R coli (see, eg., 
Wada, et aL f 1992. Nuel Acids Res. 20: 21 1 1-21 1 8). Such alteration of nucleic acid 
sequences of the invention can be carried out by standard DNA synthesis techniques. 

In another embodiment, the NOVX expression vector is a yeast expression vector. 
Examples of vectors for expression in yeast Saccharomyces cerivisae include pYepSecl 

30 (Baldari, et al 9 1987. EMBO 1 6: 229-234), pMFa (Kurjan and Herskowitz, 1982. Cell 30: 
933-943), pJRY88 (Schultz et at., mi. Gene 54: 113-123), pYES2 (Invitrogen Corporation, 
San Diego, Calif.), and picZ (hiVitrogen Corp, San Diego, Calif). 

Alternatively, NOVX can be expressed in insect cells using baculovirus expression 
vectors. Baculovirus vectors available for expression of proteins in cultured insect cells (e.g, 
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SF9 cells) include the pAc series (Smith, et al, 1983. Mol Cell Biol 3: 2156-2165) and the 
pVL series (Lucklow and Summers, 1989. Virology 170: 31-39). 

In yet another embodiment, a nucleic acid of the invention is expressed in mammalian 
cells using a mammalian expression vector. Examples of mammalian expression vectors 
5 include pCDM8 (Seed, 1987. Nature 329: 840) and pMT2PC (Kaufinan, et al, 1987. EMBO 
J. 6: 187-195). When used in mammalian cells, the expression vector's control functions are 
often provided by viral regulatory elements. For example, commonly used promoters are 
derived from polyoma, adenovirus 2, cytomegalovirus, and simian virus 40. For other suitable 
expression systems for both prokaryotic and eukaryotic cells see, e.g., Chapters 16 and 17 of 

1 0 Sambrook, et at, Molecular Cloning: A Laboratory Manual. 2nd ed., Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989. 

In another embodiment, the recombinant mammalian expression vector is capable of 
directing expression of the nucleic acid preferentially in a particular cell type (e.g., 
tissue-specific regulatory elements are used to express the nucleic acid). Tissue-specific 

1 5 regulatory elements are known in the art. Non-limiting examples of suitable tissue-specific 
promoters include the albumin promoter (liver-specific; Pinkert, et aL, 1987. Genes Dev. 1: 
268-277), lymphoid-specific promoters (Calame and Eaton, 1988. Adv. Immunol 43: 
235-275), in particular promoters of T cell receptors (Winoto and Baltimore, 1989. EMBO J. 
8: 729-733) and immunoglobulins (Banerji, etal, 1983. Cell 33: 729-740; Queen and 

20 Baltimore, 1983. Cell 33: 741-748), neuron-specific promoters (e.g, the neurofilament 
promoter; Byrne and Ruddle, 1989. Proa Natl Acad Set USA 86: 5473-5477), 
pancreas-specific promoters (Edhmd, et ah, 1985. Science 230: 912-916), and mammary 
gland-specific promoters (e.g, milk whey promoter; U.S. Pat. No. 4,873,316 and European 
Application Publication No. 264,166). Developmentally-regulated promoters are also 

25 encompassed, e.g., the murine hox promoters (Kessel and Gross, 1990. Science 249: 374-379) 
and the □ -fetoprotein promoter (Campes andTilghman, 1989. Genes Dev. 3: 537-546). 

The invention further provides a recombinant expression vector comprising a DNA 
molecule of the invention cloned into the expression vector in an antisense orientation. That 
is, the DNA molecule is operatively-linked to a regulatory sequence in a manner that allows 

30 for expression (by transcription of the DNA molecule) of an RNA molecule that is antisense to 
NOVX mRNA. Regulatory sequences operative!/ linked to a nucleic acid cloned in the 
antisense orientation can be chosen that direct the continuous expression of the antisense RNA 
molecule in a variety of cell types, for instance viral promoters and/or enhancers, or regulatory 
sequences can be chosen that direct constitutive, tissue specific or cell type specific expression 
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of antisense RNA. The antisense expression vector can be in the form of a recombinant 
plasmid, phagemid or attenuated virus in which antisense nucleic acids are produced under the 
control of a high efficiency regulatory region, the activity of which can be determined by the 
cell type into which the vector is introduced. For a discussion of the regulation of gene 
expression using antisense genes see, e.g., Weintraub, et al, "Antisense RNA as a molecular 
tool for genetic analysis," Reviews-Trends in Genetics, Vol. 1(1) 1986. 

Another aspect of the invention pertains to host cells into which a recombinant 
expression vector of the invention has been introduced. The terms "host cell" and 
"recombinant host cell" are used interchangeably herein. It is understood that such terms refer 
not only to the particular subject cell but also to the progeny or potential progeny of such a 
cell. Because certain modifications may occur in succeeding generations due to either 
mutation or environmental influences, such progeny may not, in fact, be identical to the parent 
cell, but are still included within the scope of the term as used herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, NOVX protein can 
be expressed in bacterial cells such as E. co% insect cells, yeast or mammalian cells (such as 
Chinese hamster ovary cells (CHO) or COS cells). Other suitable host cells are known to 
those skilled in the art. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional 
transformation or transfection techniques. As used herein, the terms "transformation" and 
"transfection" are intended to refer to a variety of art-recognized techniques for introducing 
foreign nucleic acid (e.g., DNA) into a host cell, including calcium phosphate or calcium 
chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, or 
electroporation. Suitable methods for transforming or transfecting host cells can be found in 
Sambrook, et ah (Molecular Cloning: A Laboratory Manual. 2nd e&, Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989), 
and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may integrate 
the foreign DNA into their genome. In order to identify and select these integrants, a gene that 
encodes a selectable marker (e.g. 9 resistance to antibiotics) is generally introduced into the 
host cells along with the gene of interest. Various selectable markers include those that confer 
resistance to drugs, such as G418, hygromycin and methotrexate. Nucleic acid encoding a 
selectable marker can be introduced into a host cell on the same vector as that encoding 
NOVX or can be introduced on a separate vector. Cells stably transfected with the introduced 
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nucleic acid can be identified by drug selection (e.g., cells that have incorporated the 
selectable marker gene will survive, while the other cells die). 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture, can 
be used to produce (ie., express) NOVX protein. Accordingly, the invention further provides 
methods for producing NOVX protein using the host cells of the invention. In one 
embodiment, the method comprises culturing the host cell of invention (into which a 
recombinant expression vector encoding NOVX protein has been introduced) in a suitable 
medium such that NOVX protein is produced. In another embodiment, the method further 
comprises isolating NOVX protein from the medium or the host cell. 

Transgenic NOVX Animals 

The host cells of the invention can also be used to produce non-human transgenic 
animals. For example, in one embodiment, a host cell of the invention is a fertilized oocyte or 
an embryonic stem cell into which NOVX protein-coding sequences have been introduced. 
Such host cells can then be used to create non-human transgenic animals in which exogenous 
NOVX sequences have been introduced into their genome or homologous recombinant 
animals in which endogenous NOVX sequences have been altered. Such animals are useful 
for studying the function and/or activity of NOVX protein and for identifying and/or 
evaluating modulators of NOVX protein activity. As used herein, a "transgenic animal" is a 
non-human animal, preferably a mammal, more preferably a rodent such as a rat or mouse, in 
which one or more of the cells of the animal includes a transgene. Other examples of 
transgenic animals include non-human primates, sheep, dogs, cows, goats, chickens, 
amphibians, etc. A transgene is exogenous DNA that is integrated into the genome of a cell 
from which a transgenic animal develops and that remains in the genome of the mature 
animal, thereby directing the expression of an encoded gene product in one or more cell types 
or tissues of the transgenic animal. As used herein, a "homologous recombinant animal" is a 
non-human animal, preferably a mammal, more preferably a mouse, in which an endogenous 
NOVX gene has been altered by homologous recombination between the endogenous gene 
and an exogenous DNA molecule introduced into a cell of the animal, e.g., an embryonic cell 
of the animal, prior to development of the animal. 

A transgenic animal of the invention can be created by introducing NOVX-encoding 
nucleic acid into the male pronuclei of a fertilized oocyte (e.g., by microinjection, retroviral 
infection) and allowing the oocyte to develop in a pseudopregnant female foster animal. The 
human NOVX cDNA sequences SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 
29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63 can be introduced as a 
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transgene into the genome of a non-human animal. Alternatively, a non-human homologue of 
the human NOVX gene, such as a mouse NOVX gene, can be isolated based on hybridization 
to the human NOVX cDNA (described further supra) and used as a transgene. Intronic 
sequences and polyadenylation signals can also be included in the transgene to increase the 
5 efficiency of expression of the transgene. A tissue-specific regulatory sequence(s) can be 
operably-linked to the NOVX transgene to direct expression of NOVX protein to particular 
cells. Methods for generating transgenic animals via embryo manipulation and microinjection, 
particularly animals such as mice, have become conventional in the art and are described, for 
example, in U.S. Patent Nos. 4,736,866; 4,870,009; and 4,873,191; and Hogan, 1986. In: 
10 Manipulating the Mouse Embryo, Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, N.Y. Similar methods are used for production of other ti^sgenic animals. A 
transgenic founder animal can be identified based upon the presence of the NOVX transgene 
in its genome and/or expression of NOVX mRNA in tissues or cells of the animals. A 
transgenic founder animal can then be used to breed additional animals carrying the transgene. 
1 5 Moreover, transgenic animals carrying a transgene-encoding NOVX protein can further be 
bred to other transgenic animals carrying other transgenes. 

To create a homologous recombinant animal, a vector is prepared which contains at 
least a portion of an NOVX gene into which a deletion, addition or substitution has been 
introduced to thereby alter, e.g. 9 functionally disrupt, the NOVX gene. The NOVX gene can 
20 be a human gene the cDNA of SEQ EDNOSrl, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 
27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63), but more 
preferably, is a non-human homologue of a human NOVX gene. For example, a mouse 
homologue of human NOVX gene of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 
27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63 can be used to 
25 construct a homologous recombination vector suitable for altering an endogenous NOVX gene 
in the mouse genome. In one embodiment, the vector is designed such that, upon homologous 
recombination, the endogenous NOVX gene is functionally disrupted (Le. 9 no longer encodes 
a functional protein; also referred to as a "knock out" vector). 

Alternatively, the vector can be designed such that, upon homologous recombination, 
30 the endogenous NOVX gene is mutated or otherwise altered but still encodes functional 

protein (e.g., the upstream regulatory region can be altered to thereby alter the expression of 
the endogenous NOVX protein). In the homologous recombination vector, the altered portion 
of the NOVX gene is flanked at its 5'- and 34ennini by additional nucleic acid of the NOVX 
gene to allow for homologous recombination to occur between the exogenous NOVX gene 
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carried by the vector and an endogenous NOVX gene in an embryonic stem cell. The 
additional flanking NOVX nucleic acid is of sufficient length for successfid homologous 
recombination with the endogenous gene. Typically, several kilobases of flanking DNA (both 
at the 5'- and 34ermini) are included in the vector. See, e.g, Thomas, et al y 1987, Cell 5 1 : 
5 503 for a description of homologous recombination vectors. The vector is ten introduced into 
an embryonic stem cell line (e.g, by electroporation) and cells in which the introduced NOVX 
gene has homologously-recombined with the endogenous NOVX gene are selected. See, e.g., 
U,etaL 9 1992. Cell 69: 915. 

The selected cells are then injected into a blastocyst of an animal (e.g, a mouse) to 
10 form aggregation chimeras. See, e.g. 9 Bradley, 1987. In: TERATOCARClNOMAs and 

Embryonic Stem Cells: A Practical Approach, Robertson, ed. IRL, Oxford, pp. 1 13-152. 
A chimeric embryo can then be implanted into a suitable pseudopregnant female foster animal 
and the embryo brought to term. Progeny harboring the homologously-recombined DNA in 
their germ cells can be used to breed animals in which all cells of the animal contain the 
15 homologously-recombined DNA by gennline transmission of the transgene. Methods for 
constructing homologous recombination vectors and homologous recombinant animals are 
described further in Bradley, 1991. Curr. Opin, Biotechnol 2: 823-829; PCT International 
Publication Nos.: WO 90/11354; WO 91/01140; WO 92/0968; and WO 93/04169. 

In another embodiment, transgenic non-humans animals can be produced that contain 
20 selected systems that allow for regulated expression of the transgene. One example of such a 
system is the cre/loxP recombinase system of bacteriophage PL For a description of the 
cre/loxP recombinase system, See, e.g. 9 Lakso, et ah, 1992. Proa Natl Acad. Sci. USA 89: 
6232-6236. Another example of a recombinase system is the FLP recombinase system of 
Saccharomyces cerevisiae. See, O'Gonnan, et al 9 1991. Science 251:1351-1355. If a cre/loxP 
25 recombinase system is used to regulate expression of the transgene, animals containing 
transgenes encoding both the Cre recombinase and a selected protein are required. Such 
animals can be provided through the construction of "double" transgenic animals, e.g. 9 by 
mating two transgenic animals, one containing a transgene encoding a selected protein and the 
other containing a transgene encoding a recombinase. 
30 Clones of the non-human transgenic animals described herein can also be produced 

according to the methods described in Wilmut, et al y 1997. Nature 385: 810-813. In brief; a 
cell (e.g., a somatic cell) from the transgenic animal can be isolated and induced to exit the 
growth cycle and enter Go phase. The quiescent cell can then be fused, e.g.> through the use of 
electrical pulses, to an enucleated oocyte from an animal of the same species from which the 
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quiescent cell is isolated. The reconstructed oocyte is then cultured such that it develops to 
morula or blastocyte and then transferred to pseudopregnant female foster animal. The 
offspring borne of this female foster animal will be a clone of the animal from which the cell 
(eg., the somatic cell) is isolated. 

Pharmaceutical Compositions 

The NOVX nucleic acid molecules, NOVX proteins, and anti-NOVX antibodies (also 
referred to herein as "active compounds") of the invention, and derivatives, fragments, analogs 
and homologs thereof, can be incorporated into pharmaceutical compositions suitable for 
administration. Such compositions typically comprise the nucleic acid molecule, protein, or 
antibody and a pharmaceutical^ acceptable carrier. As used herein, "pharmaceutically 
acceptable carrier" is intended to include any and all solvents, dispersion media, coatings, 
antibacterial and antifungal agents, isotonic and absorption delaying agents, and the like, 
compatible with pharmaceutical administration. Suitable carriers are described in the most 
recent edition of Remington's Pharmaceutical Sciences, a standard reference text in the field, 
which is incorporated herein by reference. Preferred examples of such carriers or diluents 
include, but are not limited to, water, saline, finger's solutions, dextrose solution, and 5% 
human serum albumin. Liposomes and non-aqueous vehicles such as fixed oils may also be 
used. The use of such media and agents for pharmaceutically active substances is well known 
in the art. Except insofar as any conventional media or agent is incompatible with the active 
compound, use thereof in the compositions is contemplated. Supplementary active 
compounds can also be incorporated into the compositions. 

A pharmaceutical composition of the invention is formulated to be compatible with its 
intended mute of administration. Examples of routes of administration include parenteral, 
eg, intravenous, intradermal, subcutaneous, oral (eg., inhalation), transdermal (i.e., topical), 
transmucosal, and rectal administration. Solutions or suspensions used for parenteral, 
intradermal, or subcutaneous application can include the following components: a sterile 
diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, 
propylene glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or 
methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such 
as ethylenediaminetetraacetic acid (EDTA); buffers such as acetates, citrates or phosphates, 
and agents for the adjustment of tonicity such as sodium chloride or dextrose. The pH can be 
adjusted with acids or bases, such as hydrochloric acid or sodium hydroxide. The parenteral 
preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of 
glass or plastic. 
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Pharmaceutical compositions suitable for injectable use include sterile aqueous 
solutions (where water soluble) or dispersions and sterile powders for the extemporaneous 
preparation of sterile injectable solutions or dispersion. For intravenous administration, 
suitable carriers include physiological saline, bacteriostatic water, Cremophor EL™ (BASF, 
Parsippany, NJ.) or phosphate buffered saline (PBS). In all cases, the composition must be 
sterile and should be fluid to the extent that easy syringeability exists. It must be stable under 
the conditions of manufacture and storage and must be preserved against the contaminating 
action of microorganisms such as bacteria and fungi. The carrier can be a solvent or 
dispersion medium containing, for example, water, ethanol, polyol (for example, glycerol, 
propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures thereof. 
The proper fluidity can be maintained, for example, by the use of a coating such as lecithin, by 
the maintenance of the required particle size in the case of dispersion and by the use of 
surfactants* Prevention of the action of microorganisms can be achieved by various 
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic 
acid, thimerosal, and the like. In many cases, it will be preferable to include isotonic agents, 
for example, sugars, polyalcohols such as manitol, sorbitol, sodium chloride in the 
composition. Prolonged absorption of the injectable compositions can be brought about by 
including in the composition an agent which delays absorption, for example, aluminum 
monostearate and gelatin. 

Sterile injectable solutions can be prepared by incorporating the active compound (e.g., 
an NOVX protein or anti-NOVX antibody) in the required amount in an appropriate solvent 
with one or a combination of ingredients enumerated above, as required, followed by filtered 
sterilization. Generally, dispersions are prepared by incorporating the active compound into a 
sterile vehicle that contains a basic dispersion medium and the required other ingredients from 
those enumerated above. In the case of sterile powders for the preparation of sterile injectable 
solutions, methods of preparation are vacuum drying and freeze-drying that yields a powder of 
the active ingredient plus any additional desired ingredient from a previously sterile-filtered 
solution thereof. 

Oral compositions generally include an inert diluent or an edible carrier. They can be 
enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 
administration, the active compound can be incorporated with excipients and used in the form 
of tablets, troches, or capsules. Oral compositions can also be prepared using a fluid carrier 
for use as a mouthwash, wherein the compound in the fluid carrier is applied orally and 
swished and expectorated or swallowed. Pharmaceutical^ compatible binding agents, and/or 
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adjuvant materials can be included as part of the composition. The tablets, pills, capsules, 
troches and the like can contain any of the following ingredients, or compounds of a similar 
nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatin; an excipient 
such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or com starch; a 
5 lubricant such as magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a 
sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint, 
methyl salicylate, or orange flavoring. 

For administration by inhalation, the compounds are delivered in the form of an 
aerosol spray from pressured container or dispenser which contains a suitable propellant, e.g. 9 

10 a gas such as caibon dioxide, or a nebulizer. 

Systemic administration can also be by transmucosal or transdermal means. For 
transmucosal or transdermal administration, penetrants appropriate to the barrier to be 
permeated are used in the formulation. Such penetrants are generally known in the art, and 
include, for example, for transmucosal administration, detergents, bile salts, and fusidic acid 

1 5 derivatives. Transmucosal administration can be accomplished through the use of nasal sprays 
or suppositories. For transdermal administration, the active compounds are formulated into 
ointments, salves, gels, or creams as generally known in the art 

The compounds can also be prepared in the form of suppositories (e.g. 9 with 
conventional suppository bases such as cocoa butter and other glycerides) or retention enemas 

20 for rectal delivery. 

In one embodiment, the active compounds are prepared with carriers that will protect 
the compound against rapid elimination from the body, such as a controlled release 
formulation, including implants and microencapsulated delivery systems. Biodegradable, 
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 

25 polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation of 
such formulations will be apparent to those skilled in the art. The materials can also be 
obtained commercially from Alza Corporation and Nova Pharmaceuticals, Inc. liposomal 
suspensions (including liposomes targeted to infected cells with monoclonal antibodies to viral 
antigens) can also be used as pharmaceutically acceptable carriers. These can be prepared 

30 according to methods known to those skilled in the art, for example, as described in U.S. 
Patent No. 4,522,811. 

It is especially advantageous to formulate oral or parenteral compositions in dosage 
unit form for ease of administration and uniformity of dosage. Dosage unit form as used 
herein refers to physically discrete units suited as unitary dosages for the subject to be treated; 
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each unit containing a predetermined quantity of active compound calculated to produce the 
desired therapeutic effect in association with the required pharmaceutical carrier. The 
specification for the dosage unit forms of the invention are dictated by and directly dependent 
on the unique characteristics of the active compound and the particular therapeutic effect to be 
achieved, and the limitations inherent in the art of compounding such an active compound for 
the treatment of individuals. 

The nucleic acid molecules of the invention can be inserted into vectors and used as 
gene therapy vectors. Gene therapy vectors can be delivered to a subject by, for example, 
intravenous injection, local administration {see, e.g f U.S. Patent No. 5,328,470) or by 
stereotactic injection (see, e.g 9 Chen, et ah, 1994. Proa Natl Acad. Set USA 91: 3054-3057). 
The pharmaceutical preparation of the gene therapy vector can include the gene therapy vector 
in an acceptable diluent, or can comprise a slow release matrix in which the gene delivery 
vehicle is imbedded. Alternatively, where the complete gene delivery vector can be produced 
intact from recombinant cells, e.g 7 retroviral vectors, the pharmaceutical preparation can 
include one or more cells that produce the gene delivery system. 

The pharmaceutical compositions can be included in a container, pack, or dispenser 
together with instructions for administration. 

Screening and Detection Methods 

The isolated nucleic acid molecules of the invention can be used to express NOVX 
protein (e.g., via a recombinant expression vector in a host cell in gene therapy applications), 
to detect NOYX mRNA (eg:, in a biological sample) or a genetic lesion in an NOVX gene, 
and to modulate NOVX activity, as described further, below. In addition, the NOVX proteins 
can be used to screen drugs or compounds that modulate the NOVX protein activity or 
expression as well as to treat disorders characterized by insufficient or excessive production of 
NOVX protein or production of NOVX protein forms that have decreased or aberrant activity 
compared to NOVX wild-type protein {e.g. ; diabetes (regulates insulin release); obesity (binds 
and transport lipids); metabolic disturbances associated wife obesity, the metabolic syndrome 
X as well as anorexia and wasting disorders associated with chronic diseases and various 
cancers, and infectious disease(possesses anti-microbial activity) and the various 
dyslipidemias. In addition, the anti-NOVX antibodies of the invention can be used to detect 
and isolate NOVX proteins and modulate NOVX activity. In yet a further aspect, the invention 
can be used in methods to influence appetite, absorption of nutrients and the disposition of 
metabolic substrates in both a positive and negative fashion. 
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The invention further pertains to novel agents identified by the screening assays 
described herein and uses thereof for treatments as described, supra. 

Screening Assays 

The invention provides a "method (also referred to herein as a "screening assay") for 
identifying modulators, i.e., candidate or test compounds or agents (e.g., peptides, 
peptidomimetics, small molecules or other drugs) that bind to NOVX proteins or have a 
stimulatory or inhibitory effect on, e.g, NOVX protein expression or NOVX protein activity. 
The invention also includes compounds identified in the screening assays described herein. 

In one embodiment, the invention provides assays for screening candidate or test 
compounds which bind to or modulate the activity of the membrane-bound form of an NOVX 
protein or polypeptide or biologically-active portion thereof. The test compounds of the 
invention can be obtained using any of the numerous approaches in combinatorial library 
methods known in the art, including: biological libraries; spatially addressable parallel solid 
phase or solution phase libraries; synthetic library methods requiring deconvolution; the 
"one-bead one-compound" library method; and synthetic library methods using affinity 
chromatography selection. The biological library approach is limited to peptide libraries, 
while the other four approaches are applicable to peptide, non-peptide oligomer or small 
molecule libraries of compounds. See, e.g., Lam, 1997. Anticancer Drug Design 12: 145. 

A "small molecule" as used herein, is meant to refer to a composition that has a 
molecular weight of less than about 5 kD and most preferably less than about 4 kD. Small 
molecules can be, e.g. y nucleic acids, peptides, polypeptides, peptidomimetics, carbohydrates, 
lipids or other organic or inorganic molecules. Libraries of chemical and/or biological 
mixtures, such as fungal, bacterial, or algal extracts, are known in the art and can be screened 
with any of the assays of the invention. 

Examples of methods for the synthesis of molecular libraries can be found in the art, 
for example in: DeWitt, et al, 1993. Proc. Natl. Acad ScL U.S.A. 90: 6909; Eib, et al, 1994. 
Proc. Natl Acad. Sci. U.S.A. 91: 11422; Zuckermaxra, etal, 1994. J. Med. Chem. 37: 2678; 
Cho, et al, 1993. Science 261: 1303; Carrell, et al, 1994. Angew. Chem. Int. Ed. Engl 33: 
2059; Carell, et al, 1994. Angew. Chem. Int. Ed Engl 33: 2061; and Gallop, et al, 1994. J. 
Med. Chem. 37: 1233. 

Libraries of compounds may be presented in solution (e.g. 9 Houghten, 1992. 
Biotechniques 13: 412-421), or on beads (Lam, 1991. Nature 354: 82-84), on chips (Fodor, 
1993. Nature 364: 555-556), bacteria (Ladner, U.S. Patent No. 5,223,409), spores (Ladner, 
U.S. Patent 5,233,409), plasmids (Cull, et at., 1992. Proc. Natl Acad. Sci. USA 89: 
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1865-1869) or on phage (Scott and Smith, 1990. Science 249: 386-390; Devlin, 1990. Science 
249: 404-406; Cwirla, et al. 9 1990. Proa Natl Acad. Sci. U.SA. 87: 6378-6382; Felici, 1991. 
1 Mol Biol 222: 301-310; Ladner, U.S. Patent No. 5,233,409.). 

In one embodiment, an assay is a cell-based assay in which a cell which expresses a 
5 membrane-bound form of NOVX protein, or a biologically-active portion thereof on the cell 
surface is contacted with a test compound and the ability of the test compound to bind to an 
NOVX protein determined. The cell, for example, can of mammalian origin or a yeast cell. 
Detemiining the ability of the test compound to bind to the NOVX protein can be 
accomplished, for example, by coupling the test compound with a radioisotope or enzymatic 

1 0 label such that binding of the test compound to the NOVX protein or biologically-active 
portion thereof can be determined by detecting the labeled compound in a complex. For 
example, test compounds can be labeled with n \ 35 S, 14 C, or 3 H, either directly or indirectly, 
and the radioisotope detected by direct counting of radioemission or by scintillation counting. 
Alternatively, test compounds can be enzymatically-labeled with, for example, horseradish 

1 5 peroxidase, alkaline phosphatase, or luciferase, and the enzymatic label detected by 

determination of conversion of an appropriate substrate to product In one embodiment, the 
assay comprises contacting a cell which expresses a membrane-bound form of NOVX protein, 
or a biologically-active portion thereof, on the cell surface with a known compound which 
binds NOVX to form an assay mixture, contacting the assay mixture with a test compound, 

20 and determining the ability of the test compound to interact with an NOVX protein, wherein 
determining the ability of the test compound to interact with an NOVX protein comprises 
detennining the ability of the test compound to preferentially bind to NOVX protein or a 
biologically-active portion thereof as compared to the known compound. 

In another embodiment, an assay is a cell-based assay comprising contacting a cell 

25 expressing a membrane-bound form of NOVX protein, or a biologically-active portion thereof, 
on the cell surface with a test compound and detemiining the ability of the test compound to 
modulate (e.g. 9 stimulate or inhibit) the activity of the NOVX protein or biologically-active 
portion thereof. Determining the ability of the test compound to modulate the activity of 
NOVX or a biologically-active portion thereof can be accomplished, for example, by 

30 detennining the ability of the NOVX protein to bind to or interact with an NOVX target 
molecule. As used herein, a "target molecule" is a molecule with which an NOVX protein 
binds or interacts in nature, for example, a molecule on the surface of a cell which expresses 
an NOVX interacting protein, a molecule on the surface of a second cell, a molecule in the 
extracellular milieu, a molecule associated with the internal surface of a cell membrane or a 
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cytoplasmic molecule. An NO VX target molecule can be a non-NOVX molecule or an 
NOVX protein or polypeptide of the invention. In one embodiment, an NOVX target 
molecule is a component of a signal transduction pathway that facilitates transduction of an 
extracellular signal (eg. a signal generated by binding of a compound to a membrane-bound 
5 NOVX molecule) through the cell membrane and into the cell. The target, for example, can be 
a second intercellular protein that has catalytic activity or a protein that facilitates the 
association of downstream signaling molecules with NOVX. 

Detemuning the ability of the NOVX protein to bind to or interact with an NOVX 
target molecule can be accomplished by one of the methods described above for determining 
10 direct binding. In one embodiment, determining the ability of the NOVX protein to bind to or 
interact with an NOVX target molecule can be accomplished by determining the activity of the 
target molecule. For example, the activity of the target molecule can be determined by 
detecting induction of a cellular second messenger of the target (ie. intracellular Ca 2+ , 
diacylglycerol, IP3, etc.), detecting catalytic/enzymatic activity of the target an appropriate 
1 5 substrate, detecting the induction of a reporter gene (comprising an NOVX-responsive 
regulatory element operatively linked to a nucleic acid encoding a detectable marker, e.g., 
luciferase), or detecting a cellular response, for example, cell survival, cellular differentiation, 
or cell proliferation. 

In yet another embodiment, an assay of the invention is a cell-free assay comprising 
20 contacting an NOVX protein or biologically-active portion thereof with a test compound and 
determining the ability of the test compound to bind to the NOVX protein or biologically- 
active portion thereof Binding of the test compound to the NOVX protean can be determined 
either directly or indirectly as described above. In one such embodiment, the assay comprises 
contacting the NOVX protein or biologically-active portion thereof with a known compound 
25 which binds NOVX to form an assay mixture, contacting the assay mixture with a test 
compound, and determining the ability of the test compound to interact with an NOVX 
protein, wherein determining the ability of the test compound to interact with an NOVX 
protein comprises determining the ability of the test compound to preferentially bind to NOVX 
or biologically-active portion thereof as compared to the known compound. 
30 In still another embodiment, an assay is a cell-free assay comprising contacting NOVX 

protein or biologically-active portion thereof with a test compound and detemiining the ability 
of the test compound to modulate (e.g. stimulate or inhibit) the activity of the NOVX protein 
or biologically-active portion thereof. Determining the ability of the test compound to 
modulate the activity of NOVX can be accomplished, for example, by determining the ability 
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of the NOVX protein to bind to an NOVX target molecule by one of the methods described 
above for determining direct binding. In an alternative embodiment, determining the ability of 
the test compound to modulate the activity of NOVX protein can be accomplished by 
detennining the ability of the NOVX protein further modulate an NOVX target molecule. For 
5 example, the catalytic/enzymatic activity of the target molecule on an appropriate substrate 
can be determined as described, supra. 

In yet another embodiment, the cell-free assay comprises contacting the NOVX protein 
or biologically-active portion thereof with a known compound which binds NOVX protein to 
form an assay mixture, contacting the assay mixture with a test compound, and detennining 
10 the ability of the test compound to interact with an NOVX protein, wherein determining the 
ability of the test compound to interact with an NOVX protein comprises detennining the 
ability of the NOVX protein to preferentially bind to or modulate the activity of an NOVX 
target molecule. 

The cell-free assays of the invention are amenable to use of both the soluble form or 

15 the membrane-bound form of NOVX protein, In the case of cell-free assays comprising the 
membrane-bound form of NOVX protein, it may be desirable to utilize a solubilizing agent 
such that the membrane-bound form of NOVX protein is maintained in solution. Examples of 
such solubilizing agents include non-ionic detergents such as n-octylglucoside, 
n-dodecylglucoside, n-dodecylmaltoside, octanoyl-N-methylglucamide, 

20 decanoyl-N-methylglucamide, Triton® X-100, Triton® X-l 14, Thesit®, 

Isotridecypoly(ethylene glycol ether)n, N-dodecyl--NJSf-dimethyl-3-ammonio-l-propane 
sulfonate, 3~(3-cholamidopxopyl) dimethylamminiol-1 -propane sulfonate (CHAPS), or 
3-(3-cholaimdopropyl)dimeth^ sulfonate (CHAPSO). 

In more than one embodiment of the above assay methods of the invention, it may be 

25 desirable to immobilize either NOVX protein or its target molecule to facilitate separation of 
complexed from uncomplexed forms of one or both of the proteins, as well as to accommodate 
automation of the assay. Binding of a test compound to NOVX protein, or interaction of 
NOVX protein with a target molecule in the presence and absence of a candidate compound, 
can be accomplished in any vessel suitable for containing the reactants. Examples of such 

30 vessels include microliter plates, test tubes, and micro-centrifuge tubes. In one embodiment, a 
fusion protein can be provided that adds a domain that allows one or both of the proteins to be 
bound to a matrix. For example, GST-NOVX fusion proteins or GST-target fusion proteins 
can be adsorbed onto glutathione sepharose beads (Sigma Chemical, St Louis, MO) or 
glutathione derivatized microtiter plates, that are then combined with the test compound or the 
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test compound and either the non-adsorbed target protein or NOVX protein, and the mixture is 
incubated under conditions conducive to complex formation at physiological conditions 
for salt and pH). Following incubation, the beads or microtiter plate wells are washed to 
remove any unbound components, the matrix immobilized in the case of beads, complex 
detennined either directly or indirectly, for example, as described, supra. Alternatively, the 
complexes can be dissociated from the matrix, and the level of NOVX protein binding or 
activity determined using standard techniques. 

Other techniques for immobilizing proteins on matrices can also be used in the 
screening assays of the invention. For example, either the NOVX protein or its target 
molecule can be immobilized utilizing conjugation of biotin and streptavidin* Biotinylated 
NOVX protein or target molecules can be prepared from biotin-NHS 
(N-hydroxy-succinimide) using techniques well-known within the art (e.#., biotinylation kit, 
Pierce Chemicals, Rockford, HI.), and immobilized in the wells of streptavidin-coated 96 well 
plates (Pierce Chemical). Alternatively, antibodies reactive with NOVX protein or target 
molecules, but which do not interfere with binding of the NOVX protein to its target molecule, 
can be derivatized to the wells of the plate, and unbound target or NOVX protein trapped in 
the wells by antibody conjugation. Methods for detecting such complexes, in addition to those 
described above for the GST-immobilized complexes, include immunodetection of complexes 
using antibodies reactive with the NOVX protein or target molecule, as well as enzyme-linked 
assays that rely on detecting an enzymatic activity associated with the NOVX protein or target 
molecule* 

In another embodiment, modulators of NOVX protein expression are identified in a 
method wherein a cell is contacted with a candidate compound and the expression of NOVX 
mRNA or protein in the cell is determined. The level of expression of NOVX mRNA or 
protein in the presence of the candidate compound is compared to the level of expression of 
NOVX mRNA or protein in the absence of the candidate compound. The candidate 
compound can then be identified as a modulator of NOVX mRNA or protein expression based 
upon this comparison. For example, when expression of NOVX mRNA or protein is greater 
(i.e., statistically significantly greater) in the presence of the candidate compound than in its 
absence, the candidate compound is identified as a stimulator of NOVX mRNA or protein 
expression. Alternatively, when expression of NOVX mRNA or protein is less (statistically 
significantly less) in the presence of the candidate compound than in its absence, the candidate 
compound is identified as an inhibitor of NOVX mRNA or protein expression. The level of 
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NOVX mRNA or protein expression in the cells can be determined by methods described 
herein for detecting NOVX mRNA or protein. 

In yet another aspect of the invention, the NOVX proteins can be used as "bait 
proteins" in a two-hybrid assay or three hybrid assay (see, e.g. 9 U.S. Patent No. 5,283,317; 
5 Zervos, et al, 1993. Cell 72: 223-232; Madura, et a/., 1993. J. Biol Chem. 268: 12046-12054; 
Bartel, et al, 1993. Biotechniques 14: 920-924; Iwabuchi, et al 9 1993. Oncogene 8: 
1693-1696; and Brent WO 94/10300), to identify other proteins that bind to or interact with 
NOVX ("NOVX-binding proteins" or "NOVX-bp") and modulate NOVX activity. Such 
NOVX-binding proteins are also likely to be involved in the propagation of signals by the 

10 NOVX proteins as, for example, upstream or downstream elements of the NOVX pathway. 

The two-hybrid system is based on the modular nature of most transcription factors, 
which consist of separable DNA-binding and activation domains. Briefly, the assay utilizes 
two different DNA constructs. In one construct, the gene that codes for NOVX is fused to a 
gene encoding the DNA binding domain of a known transcription factor (e.g, GAL-4). In the 

15 other construct, a DNA sequence, from a library of DNA sequences, that encodes an 
unidentified protein ("prey" or "sample") is fused to a gene that codes for the activation 
domain of the known transcription factor. If the "bait" and the "prey" proteins are able to 
interact, in vivo, forming an NOVX-dependent complex, the DNA-binding and activation 
domains of the transcription factor are brought into close proximity. This proximity allows 

20 transcription of a reporter gene (e.g. , LacZ) that is operably linked to a transcriptional 

regulatory site responsive to the transcription factor. Expression of the reporter gene can be 
detected and cell colonies containing the functional transcription factor can be isolated and 
used to obtain the cloned gene that encodes the protein which interacts with NOVX. 
The invention further pertains to novel agents identified by the aforementioned 

25 screening assays and uses thereof for treatments as described herein. 

Detection Assays 

Portions or fragments of the cDNA sequences identified herein (and the corresponding 
complete gene sequences) can be used in numerous ways as polynucleotide reagents. By way 
of example, and not of limitation, these sequences can be used to: (z) map their respective 
30 genes on a chromosome; and, thus, locate gene regions associated with genetic disease; (ii) 
identify an individual from a minute biological sample (tissue typing); and (Hi) aid in forensic 
identification of a biological sample. Some of these applications are described in the 
subsections, below. 
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Chromosome Mapping 

Once the sequence (or a portion of the sequence) of a gene has been isolated, this 
sequence can be used to map the location of the gene on a chromosome. This process is called 
chromosome mapping. Accordingly, portions or fragments of the NOVX sequences, SEQ ID 
NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 
51, 53, 55, 57, 59, 61 and 63, or fragments or derivatives thereof; can be used to map the 
location of the NOVX genes, respectively, on a chromosome. The mapping of the NOVX 
sequences to chromosomes is an important first step in correlating these sequences with genes 
associated with disease. 

Briefly, NOVX genes can be mapped to chromosomes by preparing PCR primers 
(preferably 15-25 bp in length) from the NOVX sequences. Computer analysis of the NOVX, 
sequences can be used to rapidly select primers that do not span more than one exon in the 
genomic DNA, thus complicating the amplification process. These primers can then be used 
for PGR screening of somatic cell hybrids containing individual human chromosomes. Only 
those hybrids containing the human gene corresponding to the NOVX sequences will yield an 
amplified fragment 

Somatic cell hybrids are prepared by fusing somatic cells from different mammals 
{e.g., human and mouse cells). As hybrids of human and mouse cells grow and divide, they 
gradually lose human chromosomes in random order, but retain the mouse chromosomes. By 
using media in which mouse cells cannot grow, because they lack a particular enzyme, but in 
which human cells can, the one human chromosome that contains the gene encoding the 
needed enzyme will be retained. By using various media, panels of hybrid cell lines can be 
established. Bach cell line in a panel contains either a single human chromosome or a small 
number of human chromosomes, and a full set of mouse chromosomes, allowing easy 
mapping of individual genes to specific human chromosomes. See, e.g., D'Eustachio, et al, 
1983. Science 220: 919-924. Somatic cell hybrids containing only fragments of human 
chromosomes can also be produced by using human chromosomes with translocations and 
deletions. 

PCR mapping of somatic cell hybrids is a rapid procedure for assigning a particular 
sequence to a particular chromosome. Three or more sequences can be assigned per day using 
a single thermal cycler. Using the NOVX sequences to design oligonucleotide primers, sub- 
localization can be achieved with panels of fragments from specific chromosomes. 

Fluorescence in situ hybridization (FISH) of a DNA sequence to a metaphase 
chromosomal spread can further be used to provide a precise chromosomal location in one 
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step. Chromosome spreads can be made using cells whose division has been blocked in 
metaphase by a chemical like colcemid that disrupts the mitotic spindle. The chromosomes 
can be treated briefly with trypsin, and then stained with Giernsa, A pattern of light and dark 
bands develops on each chromosome, so that the chromosomes can be identified individually. 

5 The FISH technique can be used with a DNA sequence as short as 500 or 600 bases. 
However, clones larger than 1,000 bases have a higher likelihood of binding to a unique 
chromosomal location with sufficient signal intensity for simple detection. Preferably 1,000 
bases, and more preferably 2,000 bases, will suffice to get good results at a reasonable amount 
of time. For a review of this technique, see, Verma, et al 9 HUMAN CHROMOSOMES: A 

10 Manual of Basic Techniques (Pergamon Press, New York 1988). 

Reagents for chromosome mapping can be used individually to mark a single 
chromosome or a single site on that chromosome, or panels of reagents can be used for 
marking multiple sites and/or multiple chromosomes. Reagents corresponding to noncoding 
regions of the genes actually are preferred for mapping purposes. Coding sequences are more 

1 5 likely to be conserved within gene families, thus increasing the chance of cross hybridizations 
during chromosomal mapping. 

Once a sequence has been mapped to a precise chromosomal location, the physical 
position of the sequence on the chromosome can be correlated with genetic map data. Such 
data are found, e.g., in McKusick, MENDELIAN INHERITANCE IN Man, available on-line 

20 through Johns Hopkins University Welch Medical Library). The relationship between genes 
and disease, mapped to the same chromosomal region, can then be identified through linkage 
analysis (co-inheritance of physically adjacent genes), described in, e.g., Egeland, et at, 1987. 
Nature, 325: 783-787. 

Moreover, differences in the DNA sequences between individuals affected and 

25 unaffected with a disease associated with the NOVX gene, can be determined. If amutationis 
observed in some or all of the affected individuals but not in any unaffected individuals, then 
the mutation is likely to be the causative Comparison of 

affected and unaffected individuals generally involves first looking for structural alterations in 
the chromosomes, such as deletions or translocations that are visible from chromosome 

30 spreads or detectable using PCR based on that DNA sequence. Ultimately, complete 

sequencing of genes from several individuals can be performed to confirm the presence of a 
mutation and to distinguish mutations from polymorphisms. 

Tissue Typing 
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The NOVX sequences of the invention can also be used to identify individuals from 
minute biological samples. lu this technique, an individual's genomic DNA is digested with 
one or more restriction enzymes, and probed on a Southern blot to yield unique bands for 
identification. The sequences of the invention are useful as additional DNA markers for RFLP 

5 ("restriction fragment length polymorphisms," described in U. S. Patent No. 5,272,057). 

Furthermore, the sequences of the invention can be used to provide an alternative 
technique that determines the actual base-by-base DNA sequence of selected portions of an 
individual's genome. Thus, the NOVX sequences described herein can be used to prepare two 
PCR primers from the 5'- and 3'-termini of the sequences. These primers can then be used to 

10 amplify an individual's DNA and subsequently sequence it. 

Panels of corresponding DNA sequences from individuals, prepared in this manner, 
can provide unique individual identifications, as each individual will have a unique set of such 
DNA sequences due to allelic differences. The sequences of the invention can be used to 
obtain such identification sequences from individuals and from tissue. The NOVX sequences 

15 of the invention uniquely represent portions of the human genome. Allelic variation occurs to 
some degree in the coding regions of these sequences, and to a greater degree in the noncoding 
regions. It is estimated that allelic variation between individual humans occurs with a 
frequency of about once per each 500 bases. Much of the allelic variation is due to single 
nucleotide polymorphisms (SNPs), which include restriction fragment length polymorphisms 

20 (RFLPs). 

Each of the sequences described herein can, to some degree, be used as a standard 
against which DNA from an individual can be compared for identification purposes. Because 
greater numbers of polymorphisms occur in the noncoding regions, fewer sequences are 
necessary to differentiate individuals. The noncoding sequences can comfortably provide 
25 positive individual identification with a panel of perhaps 10 to 1,000 primers that each yield a 
noncoding amplified sequence of 100 bases. If predicted coding sequences, such as those in 
SBQ ID NOS:l, 3, 5, 7, 9, 11, .13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 
47, 49, 51, 53, 55, 57, 59, 61 and 63 are used, a more appropriate number of primers for 
positive individual identification would be 500-2,000. 

30 Predictive Medicine 

The invention also pertains to the field of predictive medicine in which diagnostic 
assays, prognostic assays, pharmacogenomics, and monitoring clinical trials are used for 
prognostic (predictive) purposes to thereby treat an individual prophylacticaUy. Accordingly, 
one aspect of the invention relates to diagnostic assays for determining NOVX protein and/or 
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nucleic acid expression as well as NOVX activity, in the context of a biological sample (e.g., 
blood, serum, cells, tissue) to thereby determine whether an individual is afflicted with a 
disease or disorder, or is at risk of developing a disorder, associated with aberrant NOVX 
expression or activity. The disorders include metabolic disorders, diabetes, obesity, infectious 
5 disease, anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, 

Alzheimer's Disease, Parkinson's Disorder, immune disorders, and hematopoietic disorders, 
and the various dyslipidemias, metabolic disturbances associated with obesity, the metabolic 
syndrome X and wasting disorders associated with chronic diseases and various cancers. The 
invention also provides for prognostic (or predictive) assays for determining whether an 

1 0 individual is at risk of developing a disorder associated with NOVX protein, nucleic acid 
expression or activity. For example, mutations in an NOVX gene can be assayed in a 
biological sample. Such assays can be used for prognostic or predictive purpose to thereby 
prophylactically treat an individual prior to the onset of a disorder characterized by or 
associated with NOVX protein, nucleic acid expression, or biological activity, 

15 Another aspect of the invention provides methods for determining NOVX protein, 

nucleic acid expression or activity in an individual to thereby select appropriate therapeutic or 
prophylactic agents for that individual (referred to herein as "pharmacogenomics"). 
Phannacogenomics allows for the selection of agents (e.g t> drugs) for therapeutic or 
prophylactic treatment of an individual based on the genotype of the individual (e.g., the 

20 genotype of the individual examined to determine the ability of the individual to respond to a 
particular agent.) 

Yet another aspect of the invention pertains to monitoring the influence of agents (e.g., 
drugs, compounds) on the expression or activity of NOVX in clinical trials. 

These and other agents are described in further detail in the following sections. 

25 Diagnostic Assays 

An exemplary method for detecting the presence or absence of NOVX in a biological 
sample involves obtaining a biological sample from a test subject and contacting the biological 
sample with a compound or an agent capable of detecting NOVX protein or nucleic acid (e.g. , 
mRNA, genomic DNA) that encodes NOVX protein such that the presence of NOVX is 
30 detected in the biological sample. An agent for detecting NOVX mRNA or genomic DNA is a 
labeled nucleic acid probe capable of hybridizing to NOVX mRNA or genomic DNA. The 
nucleic acid probe can be, for example, a full-length NOVX nucleic acid, such as the nucleic 
acid of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 
43 ? 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63, or a portion thereof; such as an oligonucleotide of 
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at least 15, 30, 50, 100, 250 or 500 nucleotides in length and sufficient to specifically 
hybridize under stringent conditions to NOVX mRNA or genomic DNA. Other suitable 
probes for use in the diagnostic assays of the invention are described herein. 

An agent for detecting NOVX protein is an antibody capable of binding to NOVX 
5 protein, preferably an antibody with a detectable label. Antibodies can be polyclonal, or more 
preferably, monoclonal. An intact antibody, or a fragment thereof (e.g., Fab or FCab^) can be 
used. The term "labeled", with regard to the probe or antibody, is intended to encompass 
direct labeling of the probe or antibody by coupling physically linking) a detectable 
substance to the probe or antibody, as well as indirect labeling of the probe or antibody by 

1 0 reactivity with another reagent that is directly labeled. Examples of indirect labeling include 
detection of a primary antibody using a fluorescently-labeled secondary antibody and 
end-labeling of a DNA probe with biotin such that it can be detected with fluorescently- 
labeled streptavidin. The term "biological sample" is intended to include tissues, cells and 
biological fluids isolated from a subject, as well as tissues, cells and fluids present within a 

15 subject. That is, the detection method of the invention can be used to detect NOVX mRNA, 
protein, or genomic DNA in a biological sample in vitro as well as in vivo. For example, in 
vitro techniques for detection of NOVX mRNA include Northern hybridizations and in situ 
hybridizations. In vitro techniques for detection of NOVX protein include enzyme linked 
immunosorbent assays (ELIS As), Western blots, immunoprecipitatiohs, and 

20 immunofluorescence. In vitro techniques for detection of NOVX genomic DNA include 
Southern hybridizations. Furthermore, in vivo techniques for detection of NOVX protein 
include introducing into a subject a labeled anti-NOVX antibody. For example, the antibody 
can be labeled with a radioactive marker whose presence and location in a subject can be 
detected by standard imaging techniques. 

25 In one embodiment, the biological sample contains protein molecules from the test 

subject Alternatively, the biological sample can contain mRNA molecules from the test 
subject or genomic DNA molecules from the test subject. A preferred biological sample is a 
peripheral blood leukocyte sample isolated by conventional means from a subject. 

In another embodiment, the methods further involve obtaining a control biological 

30 sample from a control subject, contacting the control sample with a compound or agent 
capable of detecting NOVX protein, mRNA, or genomic DNA, such that the presence of 
NOVX protein, mRNA or genomic DNA is detected in the biological sample, and comparing 
the presence of NOVX protein, mRNA or genomic DNA in the control sample with the 
presence of NOVX protein, mRNA or genomic DNA in the test sample, 
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The invention also encompasses kits for detecting the presence of NOVX in a 
biological sample. For example, the kit can comprise: a labeled compound or agent capable of 
detecting NOVX protein or mRNA in a biological sample; means for determining the amount 
of NOVX in the sample; and means for comparing the amount of NOVX in the sample with a 
5 standard. The compound or agent can be packaged in a suitable container. The kit can further 
comprise instructions for using the kit to detect NOVX protein or nucleic acid. 

Prognostic Assays 

The diagnostic methods described herein can furthermore be utilized to identify 
subjects having or at risk of developing a disease or disorder associated with aberrant NOVX 

10 expression or activity. For example, the assays described herein, such as the preceding 

diagnostic assays or the following assays, can be utilized to identify a subject having or at risk 
of developing a disorder associated with NOVX protein, nucleic acid expression or activity. 
Alternatively, the prognostic assays can be utilized to identify a subject having or at risk for 
developing a disease or disorder. Thus, the invention provides a method for identifying a 

1 5 disease or disorder associated with aberrant NOVX expression or activity in which a test 
sample is obtained from a subject and NOVX protein or nucleic acid mRNA, genomic 
DNA) is detected, wherein the presence of NOVX protein or nucleic acid is diagnostic for a 
subject having or at risk of developing a disease or disorder associated with aberrant NOVX 
expression or activity. As used herein, a "test sample" refers to a biological sample obtained 

20 from a subject of interest. For example, a test sample can be a biological fluid (ag., serum), 
cell sample, or tissue. 

Furthermore, the prognostic assays described herein can be used to determine whether 
a subject can be administered an agent (e.g.> an agonist, antagonist, peptidomimetic, protein, 
peptide, nucleic acid, small molecule, or other drug candidate) to treat a disease or disorder 

25 associated with aberrant NOVX expression or activity. For example, such methods can be 
used to determine whether a subject can be effectively treated with an agent for a disorder. 
Thus, the invention provides methods for determining whether a subject can be effectively 
treated with an agent for a disorder associated with aberrant NOVX expression or activity in 
which a test sample is obtained and NOVX protein or nucleic acid is detected (eg., wherein 

30 the presence of NOVX protein or nucleic acid is diagnostic for a subject that can be 

administered the agent to treat a disorder associated with aberrant NOVX expression or 
activity). 

The methods of the invention can also be used to detect genetic lesions in an NOVX 
gene, thereby determining if a subject with the lesioned gene is at risk for a disorder 
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characterized by aberrant cell proliferation and/or differentiation. la various embodiments, the 
methods include detecting, in a sample of cells from the subject, the presence or absence of a 
genetic lesion characterized by at least one of an alteration affecting the integrity of a gene 
encoding an NOVX-protein, or the misexpression of the NOVX gene. For example, such 
genetic lesions can be detected by ascertaining the existence of at least one of: (i) a deletion of 
one or more nucleotides from an NOVX gene; (ii) an addition of one or more nucleotides to an 
NOVX gene; (in) a substitution of one or more nucleotides of an NOVX gene, (iv) a 
chromosomal rearrangement of an NOVX gene; (v) an alteration in the level of a messenger 
RNA transcript of an NOVX gene, (vz) aberrant modification of an NOVX gene, such as of the 
methylation pattern of the genomic DNA, (vit) the presence of a non-wild-type splicing pattern 
of a messenger RNA transcript of an NOVX gene, (viii) a non-wild-type level of an NOVX 
protein, (ix) allelic loss of an NOVX gene, and (x) inappropriate post-translational 
modification of an NOVX protein. As described herein, there are a large number of assay 
techniques known in the art which can be used for detecting lesions in an NOVX gene. A 
preferred biological sample is a peripheral blood leukocyte sample isolated by conventional 
means from a subject However, any biological sample containing nucleated cells may be 
used, including, for example, buccal mucosal cells. 

In certain embodiments, detection of the lesion involves the use of a probe/primer in a 
polymerase chain reaction (PGR) (see, e.g., U.S. Patent Nos. 4,683,195 and 4,683,202), such 
as anchor PCR or RACE PGR, or, alternatively, in a ligation chain reaction (LCR) (see, e.g., 
Landegran, et al. 9 1988. Science 241 : 1077-1080; and Nakazawa, et cd. 9 1994. Proa Natl. 
Acad. Set. USA 91 : 360-364), the latter of which can be particularly useful for detecting point 
mutations in the NOVX-gene (see, Abravaya, et al 9 1995. Nucl Acids Res. 23: 675-682). 
This method can include the steps of collecting a sample of cells from a patient, isolating 
nucleic acid (eg., genomic, mRNA or both) from the cells of the sample, contacting the 
nucleic acid sample with one or more primers that specifically hybridize to an NOVX gene 
under conditions such that hybridization and amplification of the NOVX gene (if present) 
occurs, and detecting the presence or absence of an amplification product, or detecting the size 
of the amplification product and comparing the length to a control sample. It is anticipated 
that PCR and/or LCR may be desirable to use as a preliminary amplification step in 
conjunction with any of the techniques used for detecting mutations described herein. 

Alternative amplification methods include: self sustained sequence replication (see, 
Guatelli, etal 9 1990. Proa Natl Acad. Sci. USA 87: 1874-1878), transcriptional amplification 
system (see, Kwoh, et al, 1989. Proa Natl Acad. Sci. USA 86: 1 173-1 177); QP Replicase 
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{see, Lizardi, et al, 1988. BioTechnology 6: 1 197), or any other nucleic acid amplification 

method, followed by the detection of the amplified molecules using techniques well known to 

those of skill in the art. These detection schemes are especially useful for the detection of 

nucleic acid molecules if such molecules are present in very low numbers. 

5 In an alternative embodiment, mutations in an NOVX gene from a sample cell can be 

identified by alterations in restriction enzyme cleavage patterns* For example, sample and 

control DNA is isolated, amplified (optionally), digested with one or more restriction 

endonucleases, and fragment length sizes are determined by gel electrophoresis and compared. 

Differences in fragment length sizes between sample and control DNA indicates mutations in 

10 the sample DNA. Moreover, the use of sequence specific ribozymes (see, e.g, U.S. Patent 
No. 5,493,531) can be used to score for the presence of specific mutations by development or 
loss of a ribozyme cleavage site. 

In other embodiments, genetic mutations in NOVX can be identified by hybridizing a 
sample and control nucleic acids, ag, DNA or RNA, to high-density arrays containing 

15 hundreds or thousands of oligonucleotides probes. See, e.g, Cronin, et al, 1996. Human 
Mutation 7: 244-255; Kozal, et aU 1996. Nat. Med. 2: 753-759, For example, genetic 
mutations in NOVX can be identified in two dimensional arrays containing light-generated 
DNA probes as described in Cronin, et al 9 supra. Briefly, a first hybridization array of probes 
can be used to scan through long stretches of DNA in a sample and control to identify base 

20 changes between the sequences by making linear arrays of sequential overlapping probes. 
This step allows the identification of point mutations. This is followed by a second 
hybridization array that allows the characterization of specific mutations by using smaller, 
specialized probe arrays complementary to all variants or mutations detected. Each mutation 
array is composed of parallel probe sets, one complementary to the wild-type gene and the 

25 other complementary to the mutant gene. 

In yet another embodiment, any of a variety of sequencing reactions known in the art 
can be used to directly sequence the NOVX gene and detect mutations by comparing the 
sequence of the sample NOVX with the corresponding wild-type (control) sequence. 
Examples of sequencing reactions include those based on techniques developed by Maxim and 

30 Gilbert, 1977. Proa Natl Acad Sci. USA 74: 560 or Sanger, 1977. Proa Natl Acad Sci. USA 
74: 5463. It is also contemplated that any of a variety of automated sequencing procedures 
can be utilized when performing the diagnostic assays (see, e.g., Naeve, et aL 9 1995. 
Biotechniques 19: 448), including sequencing by mass spectrometry (see, e.g., PCT 
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International Publication No. WO 94/16101; Cohen, et aL, 1996. Adv. Chromatography 36: 
127-162; and Griffin, et aL, 1993. Appl Biochem. Biotechnol 38: 147-159). 

Other methods for detecting mutations in the NOVX gene include methods in which 
protection from cleavage agents is used to detect mismatched bases in RNA/RNA or 
5 RNA/DNA heteroduplexes. See, e.g., Myers, etal, 1985, Science 230: 1242. In general, the 
art technique of "mismatch cleavage" starts by providing heteroduplexes of formed by 
hybridizing (labeled) RNA or DNA containing the wild-type NOVX sequence with potentially 
mutant RNA or DNA obtained from a tissue sample. The double-stranded duplexes are 
treated with an agent that cleaves single-stranded regions of the duplex such as which will 

1 0 exist due to basepair mismatches between the control and sample strands. For instance, 
RNA/DNA duplexes can be treated with RNase and DNA/DNA hybrids treated with Si 
nuclease to enzymatically digesting the mismatched regions. In other embodiments, either 
DNA/DNA or RNA/DNA duplexes can be treated with hydroxylamine or osmium tetroxide 
and with piperidine in order to digest mismatched regions. After digestion of the mismatched 

15 regions, the resulting material is then separated by size on denaturing polyacrylamide gels to 
determine the site of mutation. See, e.g> Cotton, et aL, 1988. Proc. Natl Acad. Set USA 85: 
4397; Saleeba, et al, 1992, Methods Enzymol 217: 286-295. In an embodiment, the control 
DNA or RNA can be labeled for detection. 

In still another embodiment, the mismatch cleavage reaction employs one or more 

20 proteins that recognize mismatched base pairs in double-stranded DNA (so called "DNA 

mismatch repair" enzymes) in defined systems for detecting and mapping point mutations in 
NOVX cDNAs obtained from samples of cells. For example, the mutY enzyme of E. coli 
cleaves A at G/A mismatches and the thymidine DNA glycosylase from HeLa cells cleaves T 
at G/T mismatches. See, e.g, Hsu, et al. 9 1994. Carcinogenesis 15: 1657-1662. According to 

25 an exemplary embodiment, a probe based on an NOVX sequence, e.g., a wild-type NOVX 
sequence, is hybridized to a cDNA or other DNA product from a test cell(s). The duplex is 
treated with a DNA mismatch repair enzyme, and the cleavage products, if any, can be 
detected from electrophoresis protocols or the like. See, e.g„ U-S. Patent No. 5,459,039. 

In other embodiments, alterations in electrophoretic mobility will be used to identify 

30 mutations in NOVX genes. For example, single strand conformation polymorphism (SSCP) 
may be used to detect differences in electrophoretic mobility between mutant and wild type 
nucleic acids. See, e.g., Orita, et aL, 1989. Proc. Natl. Acad. Sci. USA: 86: 2766; Cotton, 
1993. Mutat Res. 285: 125444; Hayashi, 1992. Genet Anal Tech. Appl 9: 73-79. 
Single-stranded DNA fragments of sample and control NOVX nucleic acids will be denatured 
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and allowed to renature. Hie secondary structure of single-stranded nucleic acids varies 

according to sequence, the resulting alteration in electrophoretic mobility enables the detection 

of even a single base change. The DNA fragments may be labeled or detected with labeled 

probes. The sensitivity of the assay may be enhanced by using RNA (rather than DNA), in 

5 which the secondary structure is more sensitive to a change in sequence. Ih one embodiment, 

the subject method utilizes heteroduplex analysis to separate double stranded heteroduplex 

molecules on the basis of changes in electrophoretic mobility. See, e.g, Keen, et al, 1991 . 

Trends Genet 7: 5. 

In yet another embodiment, the movement of mutant or wild-type fragments in 

10 polyacrylamide gels containing a gradient of denaturant is assayed using denaturing gradient 
gel electrophoresis (DGGE). See, e.g f Myers, et al, 1985. Nature 313: 495. When DGGE is 
used as the method of analysis, DNA will be modified to insure that it does not completely 
denature, for example by adding a GC clamp of approximately 40 bp of high-melting GC-rich 
DNA by PCR. In a further embodiment, a temperature gradient is used in place of a 

15 denaturing gradient to identify differences in the mobility of control and sample DNA. See, 
e.g., RosenbaumandReissner, 1987. Biophys. Chem. 265: 12753. 

Examples of other techniques for detecting point mutations include, but are not limited 
to, selective oligonucleotide hybridization, selective amplification, or selective primer 
extension. For example, oligonucleotide primers may be prepared in which the known 

20 mutation is placed centrally and then hybridized to target DNA under conditions that permit 
hybridization only if a perfect match is found. See t e.g+> Saiki, et al, 1986. Nature 324: 163; 
Sailri, et al., 1989. Proa Natl Acad. Sci. USA 86: 6230. Such allele specific oligonucleotides 
are hybridized to PCR amplified target DNA or a number of different mutations when the 
oligonucleotides are attached to the hybridizing membrane and hybridized with labeled target 

25 DNA. 

Alternatively, allele specific amplification technology that depends on selective PCR 
amplification may be used in conjunction with the instant invention. Oligonucleotides used as 
primers for specific amplification may carry the mutation of interest in the center of the 
molecule (so that amplification depends on differential hybridization; see, e.g., Gibbs, et al 9 
30 1989. Nucl Acids Res. 17: 2437-2448) or at the extreme 3 ! -tenninus of one primer where, 

under appropriate conditions, mismatch can prevent, or reduce polymerase extension (see, e.g. t 
Prossner, 1993. Tibtech. 1 1 : 238). In addition it may be desirable to introduce a novel 
restriction site in the region of the mutation to create cleavage-based detection. See, e.g., 
Gasparini, et al, 1992. Mol Cell Probes 6: 1. It is anticipated that in certain embodiments 
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amplification may also be performed using Taq ligase for amplification. See, e.g., Barany, 

1991. Proc. Natl. Acad. Sci. USA 88: 189. In such cases, ligation will occur only if there is a 

perfect match at the 3-terminus of the 5 1 sequence, making it possible to detect the presence of 

a known mutation at a specific site by looking for the presence or absence of amplification. 

5 The methods described herein may be performed, for example, by utilizing 

pre-packaged diagnostic kits comprising at least one probe nucleic acid or antibody reagent 

described herein, which may be conveniently used, e.g., in clinical settings to diagnose 

patients exhibiting symptoms or family history of a disease or illness involving an NOVX 

gene. 

10 Furthermore, any cell type or tissue, preferably peripheral blood leukocytes, in which 

NOVX is expressed may be utilized in the prognostic assays described herein. However, any 
biological sample containing nucleated cells may be used, including, for example, buccal 
mucosal cells. 

Pharmacogenomics 

1 5 Agents, or modulators that have a stimulatory or inhibitory effect on NOVX activity 

(e.g, NOVX gene expression), as identified by a screening assay described herein can be 
adininistered to individuals to treat (prophylactically or therapeutically) disorders (The 
disorders include metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's 

20 Disorder, immune disorders, and hematopoietic disorders, and the various dyslipidemias, 
metabolic disturbances associated with obesity, the metabolic syndrome X and wasting 
disorders associated with chronic diseases and various cancers.) la conjunction with such 
treatment, the pharmacogenomics (Le. 9 the study of the relationship between an individual's 
genotype and that individual's response to a foreign compound or drug) of the individual may 

25 be considered. Differences in metabolism of therapeutics can lead to severe toxicity or 
therapeutic failure by altering the relation between dose and blood concentration of the 
pharmacologically active drug. Thus, the pharmacogenomics of the individual permits the 
selection of effective agents (e.g. 9 drags) for prophylactic or therapeutic treatments based on a 
consideration of the individual's genotype. Such pharmacogenomics can further be used to 

30 determine appropriate dosages and therapeutic regimens. Accordingly, the activity of NOVX 
protein, expression of NOVX nucleic acid, or mutation content of NOVX genes in an 
individual can be determined to thereby select appropriate agent(s) for therapeutic or 
prophylactic treatment of the individual. 
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Pharmacogenomics deals with clinically significant hereditary variations in the 
response to drugs due to altered drug disposition and abnormal action in affected persons. See 
e.g., Eichelbaum, 1996. Clin. Exp. Pharmacol Physiol, 23; 983-985; Iinder, 1997- Clin, 
Chem., 43: 254-266. hi general, two types of phannacogenetic conditions can be 
5 differentiated Genetic conditions transmitted as a single factor altering the way drugs act on 
the body (altered drug action) or genetic conditions transmitted as single factors altering the 
way the body acts on drugs (altered drag metabolism). These phannacogenetic conditions can 
occur either as rare defects or as polymorphisms. For example, glucose-6-phosphate 
dehydrogenase (G6PD) deficiency is a common inherited enzymopathy in which the main 

10 clinical complication is hemolysis after ingestion of oxidant drugs (anti-malarials, 
sulfonamides, analgesics, nitrofurans) and consumption of fava beans. 

As an illustrative embodiment, the activity of drug metabolizing enzymes is a major 
determinant of both the intensity and duration of drug action. The discovery of genetic 
polymorphisms of drug metabolizing enzymes {e.g.,, N-acetyltransferase 2 (NAT 2) and 

15 cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanation as to why 
some patients do not obtain the expected drug effects or show exaggerated drug response and 
serious toxicity after taking the standard and safe dose of a drug. These polymorphisms are 
expressed in two phenotypes in the population, the extensive metabolizer (EM) and poor 
metabolizer (PM). The prevalence of PM is different among different populations. For 

20 example, the gene coding for CYP2D6 is highly polymorphic and several mutations have been 
identified in PM, which all lead to the absence of functional CYP2D6. Poor metabolizers of 
CYP2D6 and CYP2C19 quite frequently experience exaggerated drug response and side 
effects when they receive standard doses. If a metabolite is the actiye therapeutic moiety, PM 
show no therapeutic response, as demonstrated for the analgesic effect of codeine mediated by 

25 its CYP2D6-formed metabolite morphine. At the other extreme are the so called ultra-rapid 
metabolizers who do not respond to standard doses. Recently, the molecular basis of 
ultra-rapid metabolism has been identified to be due to CYP2D6 gene amplification. 

Thus, the activity of NOVX protein, expression ofNOVX nucleic acid, or mutation 
content ofNOVX genes in an individual can be determined to thereby select appropriate 

30 agent(s) for therapeutic or prophylactic treatment of the individual, hi addition, 

phannacogenetic studies can be used to apply genotyping of polymorphic alleles encoding 
drug-metabolizing enzymes to the identification of an individual's drug responsiveness 
phenotype. This knowledge, when applied to dosing or drug selection, can avoid adverse 
reactions or therapeutic failure and thus enhance therapeutic or prophylactic efficiency when 
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treating a subject with an NOVX iftddulator, such as a modulator identified by one of the 
exemplary screening assays described herein. < 

Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents (e.g, drugs, compounds) on the expression or 
5 activity of NOVX (e.g. , the ability to modulate aberrant cell proliferation and/or 

differentiation) can be applied not only in basic drug screening, but also in clinical trials. For 
example, the effectiveness of an agent determined by a screening assay as described herein to 
increase NOVX gene expression, protein levels, or upre'gulate NOVX activity, can be 
monitored in clinical trails of subjects exhibiting decreased NOVX gene expression, protein 

10 levels, or downregulated NOVX activity. Alternatively, the effectiveness of an agent 
determined by a screening assay to decrease NOVX gene expression, protein levels, or 
downregulate NOVX activity, can be monitored in clinical trails of subjects exhibiting 
increased NOVX gene expression, protein levels, or upregulated NOVX activity. In such 
clinical trials, the expression or activity of NOVX and, preferably, other genes that have been 

15 implicated in, for example, a cellular proliferation or immune disorder can be used as a "read 
out" or markers of the immune responsiveness of a particular cell. 

By way of example, and not of limitation, genes, including NOVX, that are modulated 
in cells by treatment with an agent (e.g,, compound, drug or small molecule) that modulates 
NOVX activity (e.g., identified in a screening assay as described herein) can be identified. 

20 Thus, to study the effect of agents on cellular proliferation disorders, for example, in a clinical 
trial, cells can be isolated and RNA prepared and analyzed for the levels of expression of 
NOVX and other genes implicated in the disorder. The levels of gene expression a gene 
expression pattern) can be quantified by Northern blot analysis or RT-PCR, as described 
herein, or alternatively by measuring the amount of protein produced, by one of the methods 

25 as described herein, or by measuring the levels of activity of NOVX or other genes. In this 
manna:, the gene expression pattern can serve as a marker, indicative of the physiological 
response of the cells to the agent Accordingly, this response state maybe determined before, 
and at various points during, treatment of the individual with the agent 

In one embodiment, the invention provides a method for monitoring the effectiveness 

30 of treatment of a subject with an agent (eg-., an agonist, antagonist, protein, peptide, 
peptidomimetic, nucleic acid, small molecule, or other drag candidate identified by the 
screening assays described herein) comprising the steps of (i) obtaining a pre-administration 
sample from a subject prior to administration of the agent; (ii) detecting the level of expression 
of an NOVX protein, mRNA, or genomic DNA in the preadministration sample; (iii) obtaining 
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one or more post-administration samples from the subject; (*v) detecting the level of 
expression or activity of the NO VX protein, mRNA, or genomic DNA in the 
post-administration samples; (v) comparing the level of expression or activity of the NOVX 
protein, mRNA, or genomic DNA in the pre-administration sample with the NOVX protein, 
mRNA, or genomic DNA in the post administration sample or samples; and (vi) altering the 
administration of the agent to the subject accordingly. For example, increased administration 
of the agent may be desirable to increase the expression or activity of NOVX to higher levels 
than detected, z\e., to increase the effectiveness of the agent. Alternatively, decreased 
administration of the agent may be? desirable to decrease expression or activity of NOVX to 
lower levels than detected, to decrease the effectiveness of the agent. 

Methods of Treatment 

The invention provides for both prophylactic and therapeutic methods of treating a 
subject at risk of (or susceptible to) a disorder or having a disorder associated with aberrant 
NOVX expression or activity. The disorders include cardiomyopathy, atherosclerosis, 
hypertension, congenital heart defects, aortic stenosis, atrial septal defect (ASD), 
atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary stenosis, subaortic stenosis, 
ventricular septal defect (VSD), valve diseases, tuberous sclerosis, scleroderma, obesity, 
transplantation, adrenoleukodystrophy, congenital adrenal hyperplasia, prostate cancer, 
neoplasm; adenocarcinoma, lymphoma, uterus cancer, fertility, hemophilia, hypercoagulation, 
idiopathic thrombocytopenic purpura, immunodeficiencies, graft versus host disease, AIDS, 
bronchial asthma, Crohn's disease; multiple sclerosis, treatment of Albright Hereditary 
Ostoeodystrophy, and other diseases, disorders and conditions of the like. 

These methods of treatment will be discussed more fully, below. 

Disease and Disorders 

Diseases and disorders that are characterized by increased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that antagonize reduce or inhibit) activity. Therapeutics that antagonize 
activity may be administered in a therapeutic or prophylactic manner. Therapeutics that may 
be utilized include, but are not limited to: (/) an aforementioned peptide, or analogs, 
derivatives, fragments or homologs thereof; (if) antibodies to an aforementioned peptide; (in) 
nucleic acids encoding an aforementioned peptide; (rv) administration of antisense nucleic acid 
and nucleic acids that are "dysfunctional" (i.e., due to a heterologous insertion within the 
coding sequences of coding sequences to an aforementioned peptide) that are utilized to 
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"knockout" endogenous function of an aforementioned peptide by homologous recombination 
(see, e.&, Capecchi, 1989. Science 244: 1288-1292); or (v) modulators ( i.e. 9 inhibitors, 
agonists and antagonists, including additional peptide mimetic of the invention or antibodies 
specific to a peptide of the invention) that alter the interaction between an aforementioned 
peptide and its binding partner. 

Diseases and disorders that are characterized by decreased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that increase (Le., are agonists to) activity. Therapeutics that upregulate activity 
may be administered in a therapeutic or prophylactic manner. Therapeutics that may be 
utilized include, but are not limited to, an aforementioned peptide, or analogs, derivatives, 
fragments or homologs thereof; or an agonist that increases bioavailability. 

Increased or decreased levels can be readily detected by quantifying peptide and/or 
RNA, by obtaining a patient tissue sample (eg., from biopsy tissue) and assaying it in vitro for 
RNA or peptide levels, structure and/or activity of the expressed peptides (or mRNAs of an 
aforementioned peptide). Methods that are well-known within the art include, but are not 
limited to, immunoassays (e.g., by Western blot analysis, iinmunoprecipitation followed by 
sodium dodecyl sulfote (SDS) polyacrylamide gel electrophoresis, immunocytochemistry, etc.) 
and/or hybridization assays to detect expression of mRNAs (e.g., Northern assays, dot blots, in 
situ hybridization, and the like). 

Prophylactic Methods 

In one aspect, the invention provides a method for preventing in a subject, a disease or 
condition associated with an aberrant NOVX expression or activity, by administering to the 
subject an agent that modulates NOVX expression or at least one NOVX activity. Subjects at 
risk for a disease that is caused or contributed to by aberrant NOVX expression or activity can 
be identified by, for example, any or a combination of diagnostic or prognostic assays as 
described herein. Administration of a prophylactic agent can occur prior to the manifestation 
of symptoms characteristic of the NOVX aberrancy, such that a disease or disorder is 
prevented or, alternatively, delayed in its progression. Depending upon the type of NOVX 
aberrancy, for example, an NOVX agonist or NOVX antagonist agent can be used for treating 
the subject. The appropriate agent can be determined based on screening assays described 
herein. The prophylactic methods of the invention are further discussed in the following 
subsections. 

Therapeutic Methods 
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Another aspect of the invention pertains to methods of modulating NOVX expression 
or activity for therapeutic purposes. The modulatory method of the invention involves 
contacting a cell with an agent that modulates one or more of the activities of NOVX protein 
activity associated with the cell. An agent that modulates NOVX protein activity can be an 
agent as described herein, such as a nucleic acid or a protein, a naturally-occurring cognate 
ligand of an NOVX protein, a peptide, an NOVX peptidomimetic, or other small molecule. In 
one embodiment, the agent stimulates one or more NOVX protein activity. Examples of such 
stimulatory agents include active NOVX protein and a nucleic acid molecule encoding NOVX 
that has been introduced into the cell. In another embodiment, the agent inhibits one or more 
NOVX protein activity. Examples of such inhibitory agents include antisense NOVX nucleic 
acid molecules and anti-NOVX antibodies. These modulatory methods can be performed in 
vitro (e.g., by culturing the cell with the agent) or, alternatively, in vivo (e.g., by administering 
the agent to a subject). As such, the invention provides methods of treating an individual 
afflicted with a disease or disorder characterized by aberrant expression or activity of an 
NOVX protein or nucleic acid molecule. In one embodiment, the method involves 
administering an agent (eg., an agent identified by a screening assay described herein), or 
combination of agents that modulates (eg., up-regulates or down-regulates) NOVX expression 
or activity. In another embodiment, the method involves administering an NOVX protein or 
nucleic acid molecule as therapy to compensate for reduced or aberrant NOVX expression or 
activity. 

Stimulation of NOVX activity is desirable in situations in which NOVX is abnormally 
downregulated and/or in which increased NOVX activity is likely to have a beneficial effect 
One example of such a situation is where a subject has a disorder characterized by aberrant 
cell proliferation and/or differentiation (eg;, cancer or immune associated disorders). Another 
example of such a situation is where the subject has a gestational disease (e.g. y preclampsia). 

Determination of the Biological Effect of the Therapeutic 

In various embodiments of the invention, suitable in vitro or in vivo assays are 
performed to determine the effect of a specific Therapeutic and whether its administration is 
indicated for treatment of the affected tissue. 

In various specific embodiments, in vitro assays may be performed with representative 
cells of tiie type(s) involved in the patient's disorder, to determine if a given Therapeutic exerts 
the desired effect upon the cell type(s). Compounds for use in therapy may be tested in 
suitable animal model systems including, but not limited to rats, mice, chicken, cows, 
monkeys, rabbits, and the like, prior to testing in human subjects. Similarly, for in vivo 
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testing, any of the animal model system known in the art may be used prior to administration 
to human subjects. 

Prophylactic and Therapeutic Uses of the Compositions of the Invention 

The NOVX nucleic acids and proteins of the invention are useful in potential 
prophylactic and therapeutic applications implicated in a variety of disorders including, but not 
limited to: metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, 
immune disorders, hematopoietic disorders, and the various dyslipidemias, metabolic 
disturbances associated with obesity, the metabolic syndrome X and wasting disorders 
associated with chronic diseases and various cancers. 

As an example, a cDNA encoding the NOVX protein of the invention may be useful in 
gene therapy, and the protein may be useful when administered to a subject in need thereof 
By way of non-limiting example, the compositions of the invention will have efficacy for 
treatment of patients suffering from: metabolic disorders, diabetes, obesity, infectious disease, 
anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, Alzheimer's 
Disease, Parkinson's Disorder, immune disorders, hematopoietic disorders, and the various 
dyslipidemias. 

Both the novel nucleic acid encoding the NOVX protein, and the NOVX protein of the 
invention, or fragments thereof, may also be useful in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. A further use could 
be as an anti-bacterial molecule (i.e., some peptides have been found to possess anti-bacterial 
properties). These materials are further useful in the generation of antibodies, which 
immimospecifically-bind to the novel substances of the invention for use in therapeutic or 
diagnostic methods. 

The invention will be further described in the following examples, which do not limit 
the scope of the invention described in the claims. 

Examp les 

Example 1: Identification of NOVX Nucleic Acids 

TblastN using CuraGen Corporation's sequence file for polypeptides or homologs was 
run against the Genomic Daily Files made available by GenBank or from files downloaded 
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from the individual sequencing centers. Exons were predicted by homology and the 
intron/exon boundaries were determined using standard genetic rules. Exons were further 
selected and refined by means of similarity determination using multiple BLAST (for 
example, tBlastN, BlastX, and BlasfN) searches, and, in some instances,. GeneScan and Grail. 
Expressed sequences from both public and proprietary databases were also added when 
available to further define and complete the gene sequence. The DNA sequence was then 
manually corrected for apparent inconsistencies thereby obtaining the sequences encoding the 
full-length protein. 

The novel NOYX target sequences identified in the present invention were subjected to 
the exon linking process to confirm the sequence. PGR primers were designed by starting at 
the most upstream sequence available, for the forward primer, and at the most downstream 
sequence available for the reverse primer. Table 1 1 A shows the sequences of the PCR primers 
used for obtaining different clones. In each case, the sequence was examined, walking inward 
from the respective termini toward the coding sequence, until a suitable sequence that is either 
unique or highly selective was encountered, or, in the case of the reverse primer, until the stop 
codon was reached. Such primers were designed based on in silico predictions for the full 
length cDNA, part (one or more exons) of the DNA or protein sequence of the target 
sequence, or by translated homology of the predicted exons to closely related human 
sequences from other species. These primers were then employed in PGR amplification based 
on the following pool of human cDNAs: adrenal gland, bone marrow, brain - amygdala, brain 
- cerebellum, brain - hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, 
fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary 
gland, pancreas, pituitary gland, placenta, prostate, salivary gland, skeletal muscle, small 
intestine, spinal cord, spleen, stomach, testis, thyroid, trachea, uterus. Usually the resulting 
amplicons were gel purified, cloned and sequenced to high redundancy. The PCR product 
derived from exon linking was cloned into the pCR2.1 vector from Invitrogen. The resulting 
bacterial clone has an insert covering the entire open reading frame cloned into the pCR2.1 
vector. Table 17B shows a list of these bacterial clones. The resulting sequences from all 
clones were assembled with themselves, with other fragments in CuraGen Corporation's 
database and with public ESTs. Fragments and ESTs were included as components for an 
assembly when the extent of their identity with another component of the assembly was at 
least 95% over 50 bp. In addition, sequence traces were evaluated manually and edited for 
corrections if appropriate. These procedures provide the sequence reported herein. 
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Physical clone: Exons were predicted by homology and the intron/exon boundaries 
were determined using standard genetic rules. Exons were further selected and refined by 
means of similarity determination using multiple BLAST (for example, tBlastN, BlastX, and 
BlastN) searches, and, in some instances, GeneScan and Grail. Expressed sequences from both 
public and proprietary databases were also added when available to further define and 
complete the gene sequence. The DNA sequence was then manually corrected for apparent 
inconsistencies thereby obtaining the sequences encoding the full-length protein. 

Example 2: Identification of Single Nucleotide Polymorphisms hi NOVX nucleic acid 
sequences 

Variant sequences are also included in this application. A variant sequence can include 
a single nucleotide polymorphism (SNP). A SNP can, in some instances, be referred to as a 
"cSNP" to denote that the nucleotide sequence containing the SNP originates as a cDNA. A 
SNP can arise in several ways. For example, a SNP may be due to a substitution of one 
nucleotide for another at the polymorphic site. Such a substitution can be either a transition or 
a transversion. A SNP can also arise from a deletion of a nucleotide or an insertion of a 
nucleotide, relative to a reference allele. In this case, the polymorphic site is a site at which 
one allele bears a gap with respect to a particular nucleotide in another allele. SNPs occurring 
within genes may result in an alteration of the amino acid encoded by the gene at the position 
of the SNP. Intragenic SNPs may also be silent, when a codon including a SNP encodes the 
same amino acid as a result of the redundancy of the genetic code. SNPs occurring outside the 
region of a gene, or in an intron within a gene, do not result in changes in any amino acid 
sequence of a protein but may result in altered regulation of the expression pattern. Examples 
include alteration in temporal expression, physiological response regulation, cell type 
expression regulation, intensity of expression, and stability of transcribed message. 

SeqCalling assemblies produced by the exon linking process were selected and 
extended using the following criteria. Genomic clones having regions with 98% identity to all 
or part of the initial or extended sequence were identified by BLASTN searches using the 
relevant sequence to query human genomic databases. The genomic clones that resulted were 
selected for further analysis because this identity indicates that these clones contain the 
genomic locus for these SeqCalling assemblies. These sequences were analyzed for putative 
coding regions as well as for similarity to the known DNA and protein sequences. Programs 
used for these analyses include Grail, Genscan, BLAST, HMMER, FASTA, Hybrid and other 
relevant programs. 
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Some additional genomic regions may have also been identified because selected 
SeqCalling assemblies map to those regions. Such SeqCalling sequences may have 
overlapped with regions defined by homology or exon prediction. They may also be included 
because the location of the fragment was in the vicinity of genomic regions identified by 
similarity or exon prediction that had been included in the original predicted sequence. The 
sequence so identified was manually assembled and then may have been extended using one 
or more additional sequences taken from CuraGen Corporation's human SeqCalling database. 
SeqCalling fragments suitable for inclusion were identified by the CuraTools™ program 
SeqExtend or by identifying SeqCalling fragments mapping to the appropriate regions of the 
genomic clones analyzed. 

The regions defined by the procedures described above were then manually integrated 
and corrected for apparent inconsistencies that may have arisen, for example, from miscalled 
bases in the original fragments or from discrepancies between predicted exon junctions, EST 
locations and regions of sequence similarity, to derive the final sequence disclosed herein. 
When necessary, the process to identify and analyze SeqCalling assemblies and genomic 
clones was reiterated to derive the full length sequence. 

Example 3: Quantitative expression analysis of clones in various cells and tissues 

The quantitative expression of various clones was assessed using microtiter plates 
containing RNA samples from a variety of normal and pathology-derived cells, cell lines and 
tissues using real time quantitative PCR (RTQ PCR). RTQ PGR was performed on a Perkin- 
Elmer Biosystems AM PRISM® 7700 Sequence Detection System. Various collections of 
samples are assembled on the plates, and referred to as Panel 1 (containing normal tissues and 
cancer cell lines), Panel 2 (containing samples derived from tissues from normal and cancer 
sources), Panel 3 (containing cancer cell lines), Panel 4 (containing cells and cell lines from 
normal tissues and cells related to inflammatory conditions), Panel 5D/5I (containing human 
tissues and cell lines with an emphasis on metabolic diseases), AI_comprehensive_panel 
(containing normal tissue and samples from autoinflammatory diseases), Panel CNSD.01 
(containing samples from normal and diseased brains) and CNS jaeuiodegeneration_panel 
(containing samples from normal and diseased brains). 

RNA integrity from all samples is controlled for quality by visual assessment of 

agarose gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio as a 

guide (2:1 to 2.5:1 28s:18s) and the absence of low molecular weight RNAs that would be 

indicative of degradation products. Samples are controlled against genomic DNA 

contamination by RTQ PCR reactions run in the absence of reverse transcriptase using probe 
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and primer sets designed to amplify across the span of a single exon. 

First, the RNA samples were normalized to reference nucleic acids such as 
constitutively expressed genes (for example, P-actin and GAPDH). Normalized RNA (5 ul) 
was converted to cDNA and analyzed by RTQ-PCR using One Step RT-PCR Master Mix 
Reagents (PE Biosystems; Catalog No. 4309169) and gene-specific primers according to the 
manufacturer's instructions. Probes and primers were designed for each assay according to 
Perkin Elmer Biosystem's Primer Express Software package (version I for Apple Computer's 
Macintosh Power PC) or a similar algorithm using the target sequence as input. Default 
settings were used for reaction conditions and the following parameters were set before 
selecting primers: primer concentration = 250 nM, primer melting temperature (T m ) range - 
58°-60° C, primer optimal Tm = 59° C, maximum primer difference = 2° C, probe does not 
have 5' G, probe T m must be 10° C greater than primer amplicon size 75 bp to 100 bp. 
The probes and primers selected (see below) were synthesized by Synthegen (Houston, TX, 
USA). Probes were double purified by HPLC to remove uncoupled dye and evaluated by 
mass spectroscopy to verify coupling of reporter and quencher dyes to the 5' and 3' ends of 
the probe, respectively. Their final concentrations were: forward and reverse primers, 900 nM 
each, and probe, 200nM. 

PCR conditions: Normalized RNA from each tissue and each cell line was spotted in 
each well of a 96 well PCR plate (Perkin Elmer Biosystems). PCR cocktails including two 
probes (a probe specific for the target clone and another gene-specific probe multiplexed with 
the target probe) were set up using IX TaqMan™ PCR Master Mix for the PE Biosystems 
7700, with 5 mM Mgd2, dNTPs (dA, G, C, U at 1:1:1:2 ratios), 0.25 U/ml AmpliTaq Gold™ 
(PE Biosystems), and 0.4 U/^l RNase inhibitor, and 0,25 U/^il reverse transcriptase. Reverse 
transcription was performed at 48° C for 30 minutes followed by amplification/PCR cycles as 
follows: 95° C 10 min, then 40 cycles of 95° C for 15 seconds, 60° C for 1 minute. Results 
were recorded as CT values (cycle at which a given sample crosses a threshold level of 
fluorescence) using a log scale, with the difference in RNA concentration between a given 
sample and the sample with the lowest CT value being represented as 2 to the power of delta 
CT. The percent relative expression is then obtained by taking the reciprocal of this RNA 
difference and multiplying by 100. 

Panels 1, 1.1, 1.2, and 13D 

The plates for Panels 1, 1.1, 1.2 and 1.3D include 2 control wells (genomic DNA 

control and chemistry control) and 94 wells containing cDNA from various samples. The 

samples in these panels are broken into 2 classes: samples derived from cultured cell lines and 
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samples derived from primary normal tissues. The cell lines are derived from cancers of the * 
following types: lung cancer, breast cancer, melanoma, colon cancer, prostate cancer, CNS 
cancer, squamous cell carcinoma, ovarian cancer, liver cancer, renal cancer, gastric cancer and 
pancreatic cancer. Cell lines used in these panels are widely available through the American 
Type Culture Collection (ATCC), a repository for cultured cell lines, and were cultured using 
the conditions recommended by the ATCC. The normal tissues found on these panels are 
comprised of samples derived from all major organ systems from single adult individuals or 
fetuses. These samples are derived from the following organs: adult skeletal muscle, fetal 
skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, adult liver, fetal liver, adult 
lung, fetal lung, various regions of the brain, the spleen, bone marrow, lymph node, pancreas, 
salivary gland, pituitary gland, adrenal gland, spinal cord, thymus, stomach, small intestine, 
colon, bladder, trachea, breast, ovary, uterus, placenta, prostate, testis and adipose. 

In the results for Panels 1, 1.1, 1.2 and 1.3D, the following abbreviations are used: 
ca. - carcinoma, 
* ™ established from metastasis, 
met = metastasis, 
s cell var = small cell variant, 
non-s = non-sm = non-small, 
squam = squamous, 
pi. eff= pi eflusion = pleural effusion, 
glio - glioma, 
astro = astrocytoma, and 
neuro — neuroblastoma. 

General Screening Panel vl.4 

The plates for Panel 1.4 include 2 control wells (genomic DNA control and chemistry 
control) and 94 wells containing cDNA from various samples. The samples in Panel 1.4 are 
broken into 2 classes: samples derived from cultured cell lines and samples derived from 
primary normal tissues. The cell lines are derived from cancers of the following types: lung 
cancer, breast cancer, melanoma, colon cancer, prostate cancer, CNS cancer, squamous cell 
carcinoma, ovarian cancer, liver cancer, renal cancer, gastric cancer and pancreatic cancer. 
Cell lines used in Panel 1 .4 are widely available through the American Type Culture 
Collection (ATCC), a repository for cultured cell lines, and were cultured using the conditions 
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recommended by the ATCC The normal tissues found on Panel 1.4 are comprised of pools of 
samples derived from all major organ systems from 2 to 5 different adult individuals or 
fetuses. These samples are derived from the following organs: adult skeletal muscle, fetal 
skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, adult liver, fetal liver, adult 
lung, fetal lung, various regions of the brain, the spleen, bone marrow, lymph node, pancreas, 
salivary gland, pituitary gland, adrenal gland, spinal cord, thymus, stomach, small intestine, 
colon, bladder, trachea, breast, ovary, uterus, placenta, prostate, testis and adipose. 

Panels 2D and 2.2 

The plates for Panels 2D and 2,2 generally include 2 control wells and 94 test samples 
composed of RNA or cDNA isolated from human tissue procured by surgeons working in 
close cooperation with the National Cancer Institute's Cooperative Human Tissue Network 
(CHTN) or the National Disease Research Initiative (NDRJQ. The tissues are derived from 
human malignancies and in cases where indicated many malignant tissues have "matched 
margins" obtained from noncancerous tissue just adjacent to the tumor. These are termed 
normal adjacent tissues and are denoted "NAT" in the results below. The tumor tissue and the 
"matched margins" are evaluated by two independent pathologists (the surgical pathologists 
and again by a pathologists at NDRI or CHTN). This analysis provides a gross 
histopathological assessment of tumor differentiation grade. Moreover, most samples include 
the original surgical pathology report that provides information regarding the clinical stage of 
the patient These matched margins are taken from the tissue surrounding (i.e. immediately 
proximal) to the zone of surgery (designated "NAT", for normal adjacent tissue, in Table RR). 
In addition, RNA and cDNA samples were obtained from various human tissues derived from 
autopsies performed on elderly people or sudden death victims (accidents, etc.). These tissues 
were ascertained to be free of disease and were purchased from various commercial sources 
such as Clontech (Palo Alto, CA), Research Genetics, and Invitrogen. 

Panel 3D 

The plates of Panel 3D are comprised of 94 cDNA samples and two control samples. 
Specifically, 92 of these samples are derived from cultured human cancer cell lines, 2 samples 
of human primary cerebellar tissue and 2 controls. The human cell lines are generally 
obtained from ATCC (American Type Culture Collection), NCI or the German tumor cell 
bank and fall into the following tissue groups: Squamous cell carcinoma of the tongue, breast 
cancer, prostate cancer, melanoma, epidermoid carcinoma, sarcomas, bladder carcinomas, 
pancreatic cancers, kidney cancers, leukemias/lymphomas, ovarian/uterine/cervical, gastric, 

189 



WO 02/29058 PCT/US01/31248 

colon, lung and CNS cancer cell lines. In addition, there are two independent samples of 
cerebellum. These cells are all cultured under standard recommended conditions and RNA 
extracted using the standard procedures. The cell lines in panel 3D and L3D are of the most 
common cell lines used in the scientific literature. 

Panels 4D, 4R, and 4.1D 

Panel 4 includes samples on a 96 well plate (2 control wells, 94 test samples) 
composed of RNA (Panel 4R) or cDNA (Panels 4D/4.1D) isolated from various human cell 
lines or tissues related to inflammatory conditions. Total RNA from control normal tissues 
such as colon and lung (Stratagene, La Jolla, CA) and thymus and Mdney (Clontech) were 
employed. Total RNA from liver tissue from cirrhosis patients and kidney from lupus patients 
was obtained from BioChain (Biochain Institute, Inc., Hayward, CA). Intestinal tissue for 
RNA preparation from patients diagnosed as having Crohn's disease and ulcerative colitis was 
obtained from the National Disease Research Interchange (NDRI) (Philadelphia, PA). 

Astrocytes, lung fibroblasts, dermal fibroblasts, coronary artery smooth muscle cells, 
small airway epithelium, bronchial epithelium, microvascular dermal endothelial cells, 
microvascular lung endothelial cells, human pulmonary aortic endothelial cells, human 
umbilical vein endothelial cells were all purchased from Clonetics (Walkersville, MD) and 
grown in the media supplied for these cell types by Clonetics. These primary cell types were 
activated with various cytokines or combinations of cytokines for 6 and/or 12-14 hours, as 
indicated. The following cytokines were used; IL-1 beta at approximately 1-5 ng/ml, TNF 
alpha at approximately 5-10 ng/ml, IFN gamma at approximately 20-50 ng/ml, IL-4 at 
approximately 5-10 ng/ml, EL-9 at approximately 5-10 ng/ml, IL-13 at approximately 5-10 
ng/ml. Endothelial cells were sometimes starved for various times by culture in the basal 
media from Clonetics with 0.1% serum. 

Mononuclear cells were prepared from blood of employees at CuraGen Corporation, 
using FicolL LAK cells were prepared from these cells by culture in DMEM 5% FCS 
(Hyclone), 100 yM non essential amino acids (Gibco/Life Technologies, Rockville, MD), 1 
mM sodium pyruvate (Gibco), mercaptoefhanol 5.5 x 10 5 M (Gibco), and 10 mM Hepes 
(Gibco) and!nterleukin2for4-6days. Cells were then either activated with 10-20 ng/ml 
PMA and 1-2 fig/ml ionomycin, EL- 12 at 5-10 ng/ml, IFN gamma at 20-50 ng/ml and IL-1 8 at 
5-10 ng/ml for 6 hours. In some cases, mononuclear cells were cultured for 4-5 days in 
DMEM 5% FCS (Hyclone), 100 \M non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10' 5 M (Gibco), and 10 mM Hepes (Gibco) with 

PHA (phytohemagglutinin) or PWM (pokeweed mitogen) at approximately 5 fig/ml. Samples 
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were taken at 24, 48 and 72 hours for RNA preparation, MLR (mixed lymphocyte reaction) 
samples were obtained by taking blood from two donors, isolating the mononuclear cells using 
Ficoll and mixing the isolated mononuclear cells 1 : 1 at a final concentration of approximately 
2xl0 6 cells/ml in DMEM 5% FCS (Hyclone), 100 non essential amino acids (Gibco), 1 
mM sodium pyruvate (Gibco), mercaptoethanol (5.5 x 10" 5 M) (Gibco), and 10 mM Hepes 
(Gibco). The MLR was cultured and samples taken at various time points ranging from 1- 7 
days for RNA preparation. 

Monocytes were isolated from mononuclear cells using CD14 Miltenyi Beads, +ve VS 
selection columns and a Vario Magnet according to the manufacturer's instructions. 
Monocytes were differentiated into dendritic cells by culture in DMEM 5% fetal calf serum 
(FCS) (Hyclone, Logan, UT), 100 pM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes (Gibco), 50 ngfail 
GMCSF and 5 ng/ml IL-4 for 5-7 days. Macrophages were prepared by culture of monocytes 
for 5-7 days in DMEM 5% FCS (Hyclone), 100 pM non essential amino acids (Gibco), 1 mM 
sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), 10 mM Hepes (Gibco) and 
1 0% AB Human Serum or MCSF at approximately 50 ng/ml. Monocytes, macrophages and 
dendritic cells were stimulated for 6 and 12-14 hours with hpopolysaccharide (LPS) at 100 
ng/ml. Dendritic cells were also stimulated with anti~CD40 monoclonal antibody 
(Pharmingen) at 10 jig/ml for 6 and 12-14 hours. 

CD4 lymphocytes, CD8 lymphocytes and NK cells were also isolated from 
mononuclear cells using CD4, CD8 and CD56 Miltenyi beads, positive VS selection columns 
and a Vario Magnet according to the manufacturer's instructions. CD45RA and CD45RO CD4 
lymphocytes were isolated by depleting mononuclear cells of CD8, CD56, CD14 and CD19 
cells using CDS, CD56, CD 14 and CD19 Miltenyi beads and positive selection. Then 
CD45RO beads were used to isolate the CD45RO CD4 lymphocytes with the remaining cells 
being CD45RA CD4 lymphocytes. CD45RA CD4, CD45RO CD4 and CD8 lymphocytes 
were placed in DMEM 5% FCS (Hyclone), 100 jtM non essential amino acids (Gibco), ImM 
sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes (Gibco) 
and plated at 10 6 cells/ml onto Falcon 6 well tissue culture plates that had been coated 
overnight with 0.5 ng/ml anti-CD28 (Pharmingen) and 3 ug/ml anti-CD3 (OKT3, ATCC) in 
PBS. After 6 and 24 hours, the cells were harvested for RNA preparation. To prepare 
chronically activated CD8 lymphocytes, we activated the isolated CDS lymphocytes for 4 days 
on anti-CD28 and anti-CD3 coated plates and then harvested the cells and expanded them in 
DMEM 5% FCS (Hyclone), 100 pM non essential amino acids (Gibco), 1 mM sodium 
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pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 raM Hepes (Gibco) and IL-2, 
The expanded CD8 cells were then activated again with plate bound anti-CD3 and anti-CD28 
for 4 days and expanded as before. RNA was isolated 6 and 24 hours after the second 
activation and after 4 days of the second expansion culture. The isolated NK cells were 
cultured in DMEM 5% FCS (Hyclone), 100 pM non essential amino acids (Gibco), 1 mM 
sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" s M (Gibco), and 10 mM Hepes (Gibco) 
and IL-2 for 4-6 days before RNA was prepared. 

To obtain B cells, tonsils were procured from NDRL The tonsil was cut up with sterile 
dissecting scissors and then passed through a sieve. Tonsil cells were then spun down and 
resupended at 10 6 cells/ml in DMEM 5% FCS (Hyclone), 100 juMnon essential amino acids 
(Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM 
Hepes (Gibco). To activate the cells, we used PWM at 5 jag/ml or anti-CD40 (Pharroingen) at 
approximately 10 |ig/ml and IL-4 at 5-10 ng/ml. Cells were harvested for RNA preparation at 
24,48 and 72 hours. 

To prepare the primary and secondary Thl/Th2 and Trl cells, six-well Falcon plates 
were coated overnight with 10 [ig/xnl anti-CD28 (Pharmingen) and 2 ng/ml OKT3 (ATCC), 
and then washed twice with PBS. Umbilical cord blood CD4 lymphocytes (Poietic Systems, 

5 6 

German Town, MD) were cultured at 10 -10 cells/ml in DMEM 5% FCS (Hyclone), 100 \M 
non essential amino acids (Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 
5 M (Gibco), 10 mM Hepes (Gibco) and IL-2 (4 ng/ml). IL-12 (5 ng/ml) and anti-DL4 (1 
□g/ml) were used to direct to Thl, while IL-4 (5 ng/ml) and anti-IFN gamma (1 □g/ral)were 
used to direct to Th2 and IL- 1 0 at 5 ng/ml was used to direct to Trl . After 4-5 days, the 
activated Thl, Th2 and Trl lymphocytes were washed once in DMEM and expanded for 4-7 
days in DMEM 5% FCS (Hyclone), 1 00 pM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5,5 x 10" 5 M (Gibco), 10 mM Hepes (Gibco) and IL-2 (1 
ng/ml). Following this, the activated Thl, Th2 and Trl lymphocytes were re-stimulated for 5 
days with anti-CD28/OKT3 and cytokines as described above, but with the addition of anti- 
CD95L (1 Dg/ml) to prevent apoptosis. After 4-5 days, the Thl, Th2 and Trl lymphocytes 
were washed and then expanded again with IL-2 for 4-7 days. Activated Thl and Th2 
lymphocytes were maintained in this way for a maximum of three cycles. RNA was prepared 
from primary and secondary Thl, Th2 and Trl after 6 and 24 hours following the second and 
third activations with plate bound anti-CD3 and anti-CD28 mAbs and 4 days into the second 
and third expansion cultures in Ihterleukin 2. 
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The following leukocyte cells lines were obtained from the ATCC: Ramos, EOL-1, 
KU-812. EOL cells were further differentiated by culture in 0. 1 mM dbcAMP at 5 xlO 5 
cells/ml for 8 days, changing the media every 3 days and adjusting the cell concentration to 5 
xlO 5 cells/ml. For the culture of these cells, we used DMEM orRPMI (as recommended by 
the ATCC), with the addition of 5% FCS (Hyclone), 100 pM non essential amino acids 
(Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10 5 M (Gibco), 10 mM 
Hepes (Gibco). RNA was either prepared from resting cells or cells activated with PMA at 10 
ng/ml and ionomycin at 1 jig/ml for 6 and 14 hours. Keratinocyte line CCD106 and an airway 
epithelial tumor line NCI-H292 were also obtained from the ATCC. Both were cultured in 
DMEM 5% FCS (Hyclone), 100 pM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10^ 5 M (Gibco), and 10 mM Hepes (Gibco). 
CCD1 106 cells were activated for 6 and 14 hours with approximately 5 ng/ml TNF alpha and 
1 ng/ml IL-1 beta, while NCI-H292 cells were activated for 6 and 14 hours with the following 
cytokines: 5 ng/ml EL-4, 5 ng/ml IL-9, 5 ng/ml IL-1 3 and 25 ng/ml IFN gamma. 

For these cell lines and blood cells, RNA was prepared by lysing approximately 10 7 
cells/ml using Trizol (Gibco BRL). Briefly, 1/10 volume ofbromochloropropane (Molecular 
Research Corporation) was added to the RNA sample, vortexed and after 10 minutes at room 
temperature, the tubes were spun at 14,000 rpm in a Sorvall SS34 rotor. The aqueous phase 
was removed and placed in a 15 ml Falcon Tube. An equal volume of isopropanol was added 
and left at -20 degrees C overnight The precipitated RNA was spun down at 9,000 rpm for 
15 min in a Sorvall SS34 rotor and washed in 70% ethanoL The pellet was redissolved in 300 
pi ofRNAso-free water and 35 pi buffer (Promega) 5 plDTT, 7 pi RNAsin and 8 pi DNAse 
were added. The tube was incubated at 37 degrees C for 30 minutes to remove contaminating 
genomic DNA, extracted once with phenol chloroform and re^precipitated with 1/10 volume 
of 3 M sodium acetate and 2 volumes of 1 00% ethanoL The RNA was spun down and placed 
in RNAse free water. RNA was stored at -80 degrees C. 

Panels CNSD.01, CNSJ and CNSJL1 

The plates for Panel CNSD.01, CNSJ. and CNS1.1 include two control wells and 94 
test samples comprised of cDNA isolated from postmortem human brain tissue obtained from 
the Harvard Brain Tissue Resource Center. Brains are removed from calvaria of donors 
between 4 and 24 hours after death, sectioned by neuroanatomists, and frozen at -80°C in 
liquid nitrogen vapor. All brains are sectioned and examined by neuropathologists to confirm 
diagnoses with clear associated neuropathology. 
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Disease diagnoses are taken from patient records. The panel contains two brains from 
each of the following diagnoses: Alzheimer's disease, Parkinson's disease, Huntington's 
disease, Progressive Supemuclear Palsy, Depression, and <c Normal controls". Within each of 
these brains, the following regions are represented: cingulate gyrus, temporal pole, globus 
palladus, substantia nigra, Brodman Area 4 (primary motor strip), Brodman Area 7 (parietal 
cortex), Brodman Area 9 (prefrontal cortex), and Brodman area 17 (occipital cortex). Not all 
brain regions are represented in all cases; e.g., Huntington's disease is characterized in part by 
neurodegeneration in the globus palladus, thus this region is impossible to obtain from 
confirmed Huntington's cases. Likewise Parkinson's disease is characterized by degeneration 
of the substantia nigra making this region more difficult to obtain. Normal control brains were 
examined for neuropathology and found to be free of any pathology consistent with 
neurodegeneration. 

In the labels employed to identify tissues in the CNS panel, the following abbreviations 
are used: 

PSP = Progressive supranuclear palsy 
Sub Nigra = Substantia nigra 
Glob Palladus= Globus palladus 
Temp Pole = Temporal pole 
Cing Gyr - Cingulate gyrus 
BA 4 = Brodman Area 4 

Panel CNS_Neurodegeneration_V1.0 

The plates for Panel CNS_Neurodegeneration_Vl .0 include two control wells and 47 
test samples comprised of cDNA isolated from postmortem human brain tissue obtained from 
the Harvard Brain Tissue Resource Center (McLean Hospital) and the Human Brain and 
Spinal Fluid Resource Center (VA Greater Los Angeles Healthcare System). Brains are 
removed from calvaria of donors between 4 and 24 hours after death, sectioned by 
neuroanatomists, and frozen at -80°C in liquid nitrogen vapor. All brains are sectioned and 
examined by neuropathologists to confirm diagnoses with clear associated neuropathology. 

Disease diagnoses are taken from patient records. The panel contains six brains from 
Alzheimer's disease (AD) pateins, and eight brains from "Normal controls" who showed no 
evidence of dementia prior to death. The eight normal control brains are divided into two 
categories: Controls with no dementia and no Alzheimer's like pathology (Controls) and 
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controls with no dementia but evidence of severe Alzheimer's like pathology, (specifically 
senile plaque load rated as level 3 on a scale of 0-3; 0 = no evidence of plaques, 3 ~ severe AD 
senile plaque load). Within each of these brains, the following regions are represented: 
hippocampus, temporal cortex (Broddmann Area 21), parietal cortex (Broddmann area 7), and 
occipital cortex (Brodmann area 17). These regions were chosen to encompass all levels of 
neurodegeneration in AD. The hippocampus is a region of early and severe neuronal loss in 
AD; the temporal cortex is known to show neurodegeneration in AD after the hippocampus; 
the parietal cortex shows moderate neuronal death in the late stages of the disease; the 
occipital cortex is spared in AD and therefore acts as a "control" region within AD patients. 
Not all brain regions are represented in all cases. 

In the labels employed to identify tissues in the CNS_Neurodegenetation_VLO panel, 
the following abbreviations are used: 

AD = Alzheimer's disease brain; patient was demented and showed AD-like pathology 
upon autopsy 

Control = Control brains; patient not demented, showing no neuropathology 

Control (Path) = Control brains; pateint not demented but showing sever AD-like 

pathology 

SupTemporal Ctx = Superior Temporal Cortex 
Inf Temporal Ctx = Inferior Temporal Cortex 

NOV1: ALPHA 2-MACROGLOBUUN 

Expression of the NOV1 gene (SCJ78316254 A) was assessed using the primer-probe 
sets Agl 1 80 and Agl3 12, described in Table 13. Results from RTQ-PCR runs are shown in 
Tables 14, 15, 16, 17, 18 and 19. 

Table 13 . Probe Name Agl 180/Agl312 (Identical Sequence) 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SBQ ID 
NO: 


Forward 


5 1 - CCTGGAAATAGGGTACCAGAAG- 3 » 


59 


22 


3027 


149 


Probe 


FAM- 5 1 ACACAGCAATGGCTCATACAGTGCCT- 
3 1 -TAMRA 


68.9 


26 


3063 


150 


Reverse 


5 • -TCAGCCATGTGTTTCCATTT-3 ' 


59 


20 


3105 


151 



Table 14 . Panel 1.2 



Tissue Name 



Relative 
Expression(%) 



Relative 
Expressiopf%) 
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00 


0.0 


Dmnot r*tk * trtl <a-f\ AyTD A X/TR O'l 1 

£>xcasvca* vP*-®*/ lviu i\-ivir>-z3 1 


on 


00 


£>rcoSi ca* ipi. cizusiony i*t/u 


no 


0.0 


X>lCaSICa. X>l**->*fy 


00 


0.0 


Offset i*a TUTTkA JM 


0.0 


0.0 


Ovary 


0 1 


0.3 


Ovarian no fWT" 1 AP 1 


0^ 


0.2 


wvariaxi ca. kj v \^/vtv-*r 


0.0 


0.0 


vjvaxian ca. uywwv-j 


0.0 


0.0 


uvaxian ca. uvwut-o 


no 

v.v 


0.0 


WVoIliJlI Co. XKJJWs V -Jl 


0*0 


0JZ 


L/VoXlali Ua* ICS y OJw-Vy V -J 


0.0 


0.0 


LJtecus 


0.0 


0.2 




1.6 


0.4 


PrncrKi'fiP 


0.4 


1.4 


Prrvotntft m * rhone Trwst^Pn-^ 


0.0 


0.0 


Testis 


4.0 


0.7 


Melanoma Hs688(A).T 


0.0 


0.0 


Melanoma* (met) Hs688(B).T 


0.0 


0.0 


Melanoma UACC-62 


0.0 


0.0 


Melanoma M14 


0.0 


0.0 
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Melanoma LOX IMVI 


0.0 


0.0 


Melanoma* (met) SK-MEL-5 


0.0 


0.0 



Table 15 . Panel 1. 3D 





ACidUVc 

Expression(%) 




Relative 
£xpression(%) 


Tissue Name 


13dx4tm5588 
f agll80 a2 


Tissue Name 


13dx4tm5588 
fagl!80_a2 


Liver adenocarcinoma 


0.0 


Kidney (fetal) 


0.0 


Pancreas 


0.0 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAP AN 2 


11.3 


Renal ca. A498 


0.0 


Adrenal gland 


0.0 


Renal ca. RXF 393 


0.0 


Thyroid 


1.6 


Renal ca. ACHN 


0.0 


Salivary gland 


7.6 


Renal ca.UO-31 


0.0 


Pituitary gland 


0.8 


Renal ca. TK-10 


0.0 


Brain (fetal) 


4.5 


liver 


0.0 


Brain (whole) 


8.9 


liver (fetal) 


0.0 


Brain (amygdala) 


22.7 


liver ca, (hepatoblast) HepG2 


0.0 


Brain (cerebellum) 


8 


Lung 


0.0 


Brain (hippocampus) 


4.9 


Lung (fetal) 


0.9 


Brain (substantia nigra) 


1.9 


Lung ca. (small cell) LX4 


0.0 


Brain (thalamus) 


6.7 


Lung ca. (small cell) NCI-H69 


0.0 


Cerebral Cortex 


6.8 


Lung ca. (s.cell var.) SHP-77 


0.0 


Spinal cord 


47.6 


Lung ca. (large cell)NCT-H460 


0.0 


CNS ca. (gHo/astro) U87-MG 


0.0 


Lung ca. (non-sin. cell) A549 


0.0 


CNS ca (gtto/astro) U-118-MG 


0.0 


Lung ca, (non-s.cell) NC3-H23 


0.0 


CNS ca. (astro) SW1783 


0.0 


Lung ca (non-s.cell) HOP-62 


0.0 


CNS ca * (neuro; met ) SK-N-AS 


0.0 


Lung ca, (non-sxl) NCI-H522 


0.0 


CNS ca. (astro) SF-539 


0.0 


Lung ca, (squam) SW 900 


0.0 


CNS ca. (astro) SNB-75 


0.0 


Lung ca, (squam.) NCI-H596 


0.0 


CNSca.(glio)SNB-19 


0.0 


Mammary gland 


3.0 


CNSca.(gho)U251 


0.0 


Breast ca.* (pL effusion) MCF-7 


0.9 


CNS ca. ($ho) SF-295 


0.0 


Breast ca* (pLef) MDA-MB-231 


0.0 


Heart (fetal) 


0.0 


Breast ca.* (pL effusion) T47D 


0.0 


Heart 


0.0 


Breast ca,BT-549 


0.0 


Fetal Skeletal 


0.0 


Breast ca, MDA-N 


0.0 




A O 


Ovary 


2.5 


Bone marrow 


0.0 


Ovarian ca. 0 VCAR-3 


0.2 


Thymus 


14 


Ovarian ca. OVCAR-4 


0.0 


Spleen 


1.4 


Ovarian ca. OVCAR-5 


0.0 


Lymph node 


0.0 


Ovarian ca. OVCAR-8 


0.0 


Colorectal 


0.0 


Ovarian ca. IGROV-1 


0.0 


Stomach 


17.8 < 


Ovarian ca.* (ascites) SK-OV-3 


0.3 


Small intestine 


0.0 \ 


Jterus 


0.0 


Colon ca.SW480 


0.0 1 


Placenta 


11.3 
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Colon ca * (SW480 met)SW620.0 


0.0 


Prostate 


0.0 


Colon ca. HT29 


0.0 


Prostate ra * fhfmt* rnptYPfV^ 


v/.u 


Prtlrm pa TTr~*T 1 1 f, 


A A 

0.0 


Testis 


17.1 


VAjLVII Co. K^aKAr-/, 


A A. 

0.0 


Melanoma Hs688(A).T 


0.0 


83219 CC Well to Mod DirT 








(0DO3866) 


0.0 


Melanoma* (met) Hs688(B).T 


0.0 


Colon ca.HCC-2998 


0.0 


Melanoma UACC-62 


0.9 


Gastric ca.* (liver met) NQ-N87 


100 


Melanoma M14 


0.0 


Bladder 


0.0 


Melanoma LOX EVTVI 


0.0 


Trachea 


7.6 


Melanoma* (met) SK-MEL-5 


0.0 


Kidney 


0.4 


Adipose 


0.0 



Table 16. Panel 2D 



Tissue Name 


Relative 
iLxpression^yo j 




Relative 
Expression(%) 


2dx4tm4715f a 
gll80 a2 


Tissue Name 


gll80 a2 


Normal Cnlrwi GPMPA1C ftflftTC 


ft 1 

U.I 


jsjoney JNAi vjiontecn olzoouo 


A t\ 

0.0 


83219 CC Well to Mod DirT 
TOD03866} 


n i 
i/.i 


ivianey uancer uiontecn oizvoxs 


A A 

0.0 


83220 CC NAT (OD03866) 


0.0 


Kidney NAT Qontech 8120614 


0.0 


8322LCC Gr.2 rectosigmoid 
(0DO3868) 


0.0 


Kidney Cancer Qontech 9010320 


0.0 


83222 CC NAT (OD03868) 


0.0 


Kidney NAT Qontech 9010321 


0.0 


83235 CC Mod DirT(ODO3920) 


0.0 


Normal Uterus GENPAK 06101 8 


0 ft 


83236 CC NAT (ODO3920) 


0.0 


Uterus Cancer GENPAK 06401 1 




83237 CC Gr.2 ascend colon 
(OD03921) 


0.0 


Normal Thyroid Qontech A+ 
6570-1 


0.4 


83238 CC NAT (OD03921) 


0.0 


Thyroid Cancer GENPAK 064010 


0.0 


CC from Partial 

Hepatectomy (ODO4309) 


0.0 


Thyroid Cancer INVTTROGEN 
A302152 


0.0 


83242 Liver NAT (ODO4309) 


0.0 


Thyroid NAT INVTTROGEN 
A302153 


0.0 


87472 Colon mete to lung 
(OD04451-01) 


0.0 


Normal Breast GENPAK 061019 


0.1 


87473 LimgNAT (OD04451-02) 


0.0 


84877 Breast Cancer (OD04566) 


0.0 


Normal Prostate CKontech A+ 
6546-1 


3.3 


85975 Breast Cancer (OD04590- 
01) 


0.0 


84140 Prostate Cancer (OD04410) 


0.0 


85976 Breast Cancer Mets 
(OD04590-03) 


0.0 


84141 Prostate NAT (OD04410) 


0.6 


87070 Breast Cancer Metastasis 
(OD04655-05) 


0.0 


87073 Prostate Cancer (OD04720- 
01) 


0.5 


GENPAK Breast Cancer 064006 


1.2 


87074 Prostate NAT (OD04720- 
02) 


0.8 


Breast Cancer Res. Gen, 1024 


0.0 


Normal Lung GENPAK 061010 


0.1 


Breast Cancer Qontech 9100266 


0.0 


83239 Lung Met to Muscle 
(OD04286) 


0.0 


Breast NAT Qontech 9100265 


0.0 


83240 Muscle NAT (ODG4286) 


0.0 


Breast Cancer INVTTROGEN 
A209073 


0.2 


84136 Lung Malignant Cancer 


0.0 


Breast NAT INVTTROGEN 


0.1 
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(OD03126) 




A2090734 




84137 Lung NAT (OD03126) 


0.0 


Normal Liver GENPAK 061009 


0.0 


84871 Lun$ Cancer (OD04404) 


18.5 


Liver Cancer GENPAK 064003 


0.0 


84872 Lung NAT (OD04404) 


0.0 


Liver v^ancer jvesearcn ureneucs 
RNA 1025 


0.0 


84875 Lung Cancer (OD04565) 


0,1 


Liver Cancer Research Genetics 
RNA 1026 


0.0 


84876 Lung NAT (OD04565) 


0.0 


Paired Liver Cancer Tissue 
Research Genetics RNA 6004-T 


0.0 


85950 Lung Cancer (OD04237-01) 


0.0 


Paired Liver Tissue Research 
Genetics RNA 6004-N 


0.0 


85970 Lune NAT ( OD04237-02) 


0.0 


Paired Liver Cancer Tissue 
Research Genetics RNA 6005-T 


0.0 


83255 Ocular Mel Met to Liver 
fODO4310> 


0.1 


Paired Liver Tissue Research 
Genetics RNA 6005-N 


0.0 


83256 Liver NAT (OD043 10) 


0.0 


Normal Bladder GENPAK 061001 


0.0 


84139 Melanoma Mets to Lung 
(OD04321) 


0.0 


Bladder Cancer Research Genetics 
RNA 1023 


0.0 


84138 Lung NAT (OD04321) 


0.0 


Bladder Cancer JLNVUKUUbN 
A302173 


13.0 


Normal Kidney GENPAK 061008 


0.0 


87071 Bladder Cancer (OD04718- 
01) 


0.6 


83786 Kidney Ca, Nuclear grade 2 
(OD04338) 


0.0 


87072 Bladder Normal Adjacent 
(OD04718-03) 


0.0 


83787 Kidney NAT (OD04338) 


0.0 


Normal Ovary Res. Gen. 


0.0 


83788 Kidney Ca Nuclear grade 
1/2 (OD04339) 


0.0 


Ovarian Cancer GENPAK 064008 


0.8 


83789 Kidney NAT (OD04339) 


0.0 


87492 Ovary Cancer (OD04765- 
07) 


100 


83790 Kidney Ca, Clear cell type 
(OD04340) 


0.0 


87493 Ovary NAT (OD04768-08) 


0.0 


83791 Kidney NAT (OD04340) 


0.0 


Normal Stomach GENPAK 
061017 


0.0 


83792 Kidney Ca, Nuclear grade 3 
(OD04348) 


0.0 


Gastric Cancer Clontech 9060358 


0.0 


83793 Kidney NAT (OD04348) 


0.0 


NAT Stomach Clontech 9060359 


0.0 


87474 Kidney Cancer (OD04622- 

oi) 


0.0 


Gastric Cancer Clontech 9060395 


0.2 


87475 Kidney NAT (OD04622-03) 


0.0 


NAT Stomach Clontech 9060394 


0.0 


85973 Kidney Cancer (OD04450- 
01) 


0.0 


Gastric Cancer Ckmtech 9060397 


0.1 


85974 Kidney NAT (OD04450-03) 


0.0 


NAT Stomach Clontech 9060396 


0.0 


Kidney Cancer Clontech 8120607 


0.0 


Gastric Cancer GENPAK 064005 


0.0 



Table 17 Panel 2.2 



Tissue Name 


Relative 
£xpression(%) 


Tissue Name 


Relative 
Expression(%) 


2.2x4tm6329f a 
K1180 al 


2.2x4tm6329f a 
rfl80 al 


Normal Colon GENPAK 061003 


0.0 


83793 Kidney NAT (OD04348) 


0.0 


97759 Colon cancer (OD06064) 


5.0 


98938 Kidney malignant cancer 
(OD06204B) 


0.4 


97760 Colon cancer NAT 
(OD06064) 


1.6 


98939 Kidney normal adjacent 
tissue (OD06204E) 


0.0 
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Q777R fYilnrt cannpr ^ODOfil ^O^i 


0.0 


85973 Kidney Cancer (OD04450- 
011 


o.o 


97779 Colon cancer NAT 
(GDG615Q\ 


0.0 


85974 KidnevNAT fOD04450-031 


LI 


ORRfil PnlnTk ranrer f OrM>f»7Q7..(Vr* 

700U1 \^i/lVUX i/OllVid ^WJL/UWa? /"\J*tJ 


0.0 


Kidnev Cancer Clnntech 8120613 


0.0 


98862 Colon cancer NAT 


0.0 


KidnevNAT Clontech 8120614 


0.0 


83237 CC Gr,2 ascend colon 
(OD03921) 


0.0 


Kidney Cancer Clontech 9010320 


0.0 


jwxr pp "mat fnrifwwu 


V.vF 


KidnevNAT Clantech 9010391 


1.0 


97766 Colon cancer metastasis 
(OD06104) 


0.0 


Kidney Cancer Clontech 8120607 


0.0 


QllfH T mi o "NT AT ffYnOfil fki\ 


0 0 


UTiHnpv MAT Plnntpcli R120fiftR 


0 0 


87472 Colon mets to lung 
(OD04451-01) 


0.0 


Normal Uterus GENPAK 061018 


3.4 


R7A7^ T lino "MAT fr\T\t\AAKt f\o\ 


ft ft 

\j r \j 


FTfrniQ PannpT fTRNPAlf* 06401 1 

UlCJ.Ua V^oJlOCl \JLjL\X t\X\. VAnvll 




Normal Prostate dontech A+ 


o n 

v/.vj 


Normal Thyroid Qcntech A+ 

ftf7ft-1 ^70RORt7l 


0 0 


84140 Prostate Cancer (OD04410) 


0.0 


Thyroid Cancer GENPAK 064010 


0.0 


84141 Prostate NAT (OD04410) 


1.3 


Thyroid Cancer INVITROGEN 
A302152 


0,0 


iNOiJiiai xjyaxy Jtvcs. vjcm. 


1 0 


Thyroid NAT INVTTROGEN 


A 0 


98863 Ovarian cancer (OD06283- 


ft n 


Mnrmnl Rrpftct (TPMP ATT OA 1ft 1Q 

LlV^llUcVi DlvOol VJX>iN* AXw 


0 0 


98865 Ovarian cancer 

WAT/fnllrtriism +itKi» /nr>fWv>5T* (YT\ 
iSJrxX/l iUlOpiaH TUDc \vs1J\IOj£,0 D~U f ) 




SLASH! "ftrwsiot Pflnrpr fOTHMSfl/ft 


0 0 

V.V 


Ovarian Cancer GENPAK 064008 


8.2 


Breast Cancer Res. Gen. 1024 


0.0 


97773 Ovarian cancer (OD06145) 


0.0 


85975 Breast Cancer (OD04590- 
01) 


0.0 


97775 Ovarian cancer NAT 




85976 Breast Cancer Mets 


00 

V.v 


98853 Ovarian cancer (OD06455- 


J.J 


87070 Breast Cancer Metastasis 

i*OTVM/W~ft*rt 


04 


98854 Ovarian NAT (OD06455- 
\j t ) jroJiupiaxi nioc 




r>PNP AIT Ttmtot fW^r 0/vdOO/\ 


12.1 


Normal Lung GENPAK 061010 


0.0 


Breast Cancer Clontech 9100266 


0.0 


92337 Invasive poor diff. long 




Rma«t NAT rlnnter It Q 1 007.6S 


0.0 




v.v/ 


Breast Cancer INVITROGEN 
A 90007^ 


0.3 


84136 Lang Malignant Cancer 
fOD03126) 


0.0 


Breast NAT INVITROGEN 
A2090734 


0.0 


Rd. 1 V7 T Mtf "MAT f ODfrt 1 7f?i 


ft 7 

v. / 




1.8 


90372 Luna Cancer fOD05014A> 


0.0 


97764 Breast cancer node 


0.0 


90373 Lung NAT (OD05014B) 


0.0 


Normal liver GENPAK 061009 


0.2 


97761 Lung cancer (OD06081) 


5.9 


Liver Cancer Research Genetics 
RNA 1026 


0.0 


97762 Lung cancer NAT 
(OD06081) 


0.0 


Liver Cancer Research Genetics 
RNA 1025 


1.0 


85950 Lung Cancer (OD04237-01) 


0.0 


Paired liver Cancer Tissue 
Research Genetics RNA 6004-T 


2.1 


85970 Lung NAT (OD04237-02) 


0.0 


Paired Liver Tissue Research 
Genetics RNA 6004-N 


0.0 


83255 Ocular Mel Met to liver 


0.0 


Paired Liver Cancer Tissue 


0.0 
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(ODO4310) 




Research Genetics RNA 6005-T 




83256 T iver NAT fOD0431(ft 


0.0 


Paired Liver Tissue Research 
Genetics RNA 6005-N 


0.5 


84139 Melanoma Mets to Lung 


ft 0 


T ivpt CatiRpT nKMPATC 064003 


0.5 


84138 Lung NAT (OD04321) 


0.0 


Normal Bladder GENPAK 061001 


0.0 


Normal Kidney GENPAK 061008 


0.0 


Bladder Cancer Research Genetics 
RNA 1023 


0.0 


83786 Kidney Ca, Nuclear grade 2 


0.0 


Bladder Cancer 1NVTTROGEN 
A302173 


100.0 


8^7R7 ITirlnevNAT /ODftOTlSft 

OJ / O / iVHjllVjf l^l-fXA ^ V-/JU-/ Vft J J O J 


0.0 


Nonnal Stomach GENPAK 
061017 


1.6 


83788 Kidney Ca Nuclear grade 
1/2 (OD04339) 


0.4 


Gastric Cancer dontech 9060397 


0.0 


83789 Kidnev NAT f OD04339 , l 


0.0 


NAT Stomach dontech 9060396 , 


0.0 


83790 Kidney Ca, Clear cell type 
(OD04340) 


0.0 


Gastric Cancer dontech 9060395 


2.3 


83791 Kidney NAT (OD04340) 


0.0 


NAT Stomach dontech 9060394 


1.9 


83792 Kidney Ca, Nuclear grade 3 
(OD04348) 


0.0 


Gastric Cancer GENPAK 064005 


0.0 



Table 18. Panel 3D 



Tissue Name 


Relative 
£xpression(%) 


Tissue Name 


Relative 
iLxpression( vo ) 


3dtm4779f_ 


3dtra4779f_ 
agll80 


94905_Daoy_Medulloblastoma/Ce 
rebellum sscDNA 


0 


94954_Ca Sld_Cervical 
epidermoid carcinoma 
(metastasis) sscDNA 


0 


94906_TE671_MedulloblastonVCe 
rebellum sscDNA 


0 


94955 JES-2_Ovarian clear cell 
carcinoma sscDNA 


0 


94907 J)283 

MedMeduUoblastoma/C^rebelhim 
sscDNA 


0 


i 

94957 JRamos/6h stim_ Stimulated 
with. PMA/ionomycin 6h sscDNA 


0 


94908 JPFSK-l_Prrariuve 
Neuroectoderrnal/Cerebettum ssc 
DNA 


0 


94958_Ramos/14h stim_ 
Stirnulated with PMA/ionomycin 
14h sscDNA 


0 


94909 XF-498 CNS sscDNA 


0.0 


94962JMEG-0 l^Chronic 
myelogenous leukemia 
(megokaryoblastJsscDNA 


0.0 


94910J3NB- 

78 CNS/gliorna sscDNA 


0.0 


94963 J^Burkiffs 
rymphoma sscDNA 


0.0 


9491 1_SF- 

268 CNS/glioblastoma sscDNA 


0.0 


94964_Dau<h_Bur3dtt's 
rymphoma sscDNA 


0.0 


94912 T98G Glioblastoma sscD 
NA 


0.0 


94965_U266J8~cell 
pksmacytoma/myeloma sscDNA 


0.0 


96776_SK-N-SH_Neuroblastoma 
(metastasis) sscDNA 


0.0 


94968j^46JBurkftt's 
lymphoma sscDNA 


0.0 


94913JSF- 

295 CNS/glioblastoma sscDNA 


0.0 


94970_RL_non-Hodgkin l s B-cell 
lymphoma sscDNA 


0.0 


94914 Cerebellum sscDNA 


2.4 


94972 JMljre-B-cell 
lyrnphoina/Ieukemia sscDNA 


0.0 


96777 CCTebellum sscDNA 


0.5 


94973_Jurkat_T cell 
leukemia sscDNA 


0.0 


94916_NQ~ 

H292 Mucoepidermoidlung 


0.0 


94974JTF- 

1 Erythroleukemia_ sscDNA 


0.0 
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carcinoma_sscDNA 








A>l An TY& JTI 1 -i A ft— 11 _11 1 . . 

949 1 7__DMS- 1 1 4_Small cell lung 
cancer sscDNA 


0.0 


CIA ClHC TTT TT 1 *"70 T* Mn 11 

949/5_HUl 7o_l-cell 
lymphoma, sscDNA 


0.0 


949 1 8_DMS-79_Srnall cell lung 
cancer/neuroendocrine sscDNA 


0.0 


94977_U937_Histiocytic 
lymphoma sscDNA 


0.0 


94919_NCS-H146JSmall cell lung 
cancer/neuroendocrine sscDNA 


0.0 


94980_KU-8 12_Myelogenous 
leukemia sscDNA 


0.3 


94920_NCl-H526_Small cell lung 
cancer/neuroendocrine sscDNA 


0.0 


94981 J769-P_Clear ceu renal 
carcinoma sscDNA 


0.0 


94921 JNK3-N417J3mall cell lung 
cancer/neuroendocririe sscDNA 


0.0 


94983_Caki-2_Clear cell renal 
carcinoma sscDNA 


0.0 


94923_Na-H82_Small cell lung 
cancer/neuroendocrine sscDNA 


0.0 


94984J5W 839_Cleax cell renal 
carcinoma sscDNA 


0.0 


94924 JO-H157JSquamous cell 
lung cancer (metastasis) sscDNA 


0.0 


94986„G401JVilrns l 
tumor sscDNA 


0.0 


94925_NCI-H1 155JLarge cell 
lung 

cancer/neuroendocrine sscDNA 


0.0 


94987_Hs76CT„Pancreatic 
carcinoma (LN 
metastasis) sscDNA 


0.0 


94926_NCI-H1299_Large cell 
lung 

carK;er/nemoendocrine sscDNA 


0.0 


94988_CAPAN-l_Pancreatic 
adenocarcinoma (liver 
metastasis)_ sscDNA 


2.3 


94927_NCI-H727JLung 
carcinoid sscDNA 


0.0 


94989_SU86.86_Pancreatic 
carcinoma (liver 
metastasis) sscDNA 


0.2 


94928_NCI-UMC-1 l_Lung 
carcinoid sscDNA 


03 


94990_BxPC-3_Pancreatic 
adenocarcinorna sscDNA 


0.3 


94929_LX-l_Small cell lung 
cancer sscDNA 


0.0 


9499 1HP ACJPancreatic 
adenocarcinoma sscDNA 


4.9 


94930__Colo-205_Colon 
cancer sscDNA 


0.0 


94992 MIA PaCa-2 JPancreatic 
carcinoma sscDNA 


0.0 


94931_KM12J3olon 
cancer sscDNA 


100.0 


94993_CFPAC-1 JPancreatic 
ductal ademrcarcinoma sscDNA 


0.0 


94932_KM20L2_Colon 
cancer sscDNA 


0.0 


94994_PANC-l_Pancreatic 
epithelioid ductal 
carcinoma sscDNA 


0.0 


94933„NCI-H71 6 Colon 
cancer sscDNA 


0.0 


94996JT24 JBladder carcinma 
(transitional cell) sscDNA 


0.0 


94935_SW-48_Colon 
adenorarcrnoma sscDNA 


0.0 


94997_5637_Bladder 
carcmorna sscDNA 


2.1 


94936_SW1116__Colon 
adenocarcinoma sscDNA 


1.3 


94998_HT-1 197_Bladder 
carcinoma sscDNA 


2.6 


94937 JLS 174T_Colon 
adenocarcinoma sscDNA 


0.0 


9499^JJM-UC-3JBladder 
carcnrma (transitional 
cell) sscDNA 


0.0 


94938JSW-948_Colon 
adenocarcinoma sscDNA 


0.0 


95000 A204 Jutabdonryosaicatna 
sscDNA 


0.0 


94939_SW-480^Colon 
adenocarcinorna sscDNA 


0.0 


95001JHT- 

iusu fibrosarcoma sscDNA 


u.u 


94940_Na-SNU-5J3astric 
carcinoma sscDNA 


fx f\ 

0.0 


95002_MG-63_Osteosarcoma 
(bone) sscDNA 


u.u 


94941 JKATO ffl_Gastric 
carcinoma sscDNA 


0.0 


95003 JSK-IMS- 
^Leiomyosarcoma 
(vulva) sscDNA 


0.0 


94943_NCI-oNU-lo_<jrastric 
carcinoma sscDNA 


0.0 


yjUw_^JvrL>u_ isJiaouomyosarco 
ma (met to bone marrow) sscDNA 


0.0 


94944 NCI-SNU4_Gastric 
carcinoma sscDNA 


0.0 


95005__A43 l_Epia^xmoid 
carcinoma sscDNA 


0.0 


94946_RF-l_Gastric 
adenrx^rcmozna sscDNA 


0.0 


95007 JVM266- 

4 Melanoma sscDNA 


0.0 
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94947 JRF-48_Gastric 
adenocarcinoma sscDNA 


0.0 


95010J0U 145_Prostate 
carcinoma (brain 
metastasis) sscDNA 


0.0 


96778_MKN-45_Gastnc 
carcinoma sscDNA 


0.0 


95012JMDA-MB-4o8_Breast 
adenocarcinoma sscDNA 


0.3 


94949_NCI-N87_Gastric 
carcinoma sscDNA 


86.5 


n/"i/""t ji ct __.ii 

9501 3 SC04_Squamous cell 
carcinoma of tongue sscDNA 


4.8 


j l_U V CAK-o_Uvanan 
carcinoma sscDNA * 


0.0 


carcinoma of tongue sscDNA 


0.0 


94952_RL95-2JJterine 
carcinoma sscDNA 


13 


95015J3CC-15J5quamous cell 
carcinoma of tongue sscDNA 


0.0 


94953 JIekS3_Cervical 
adenocarcinoma sscDNA 


0.0 


95017JCAL 27JSquamous cell 
carcinoma of tongue sscDNA 


2.4 



Table 19. Panel 4D/4R 



Tissue Name 


Relative Expression(%) 


Relative Expression(%) 


4dtml922f 
aell80 


4rtrnl957f 
agllSO 


4Dtml889 
f a £ 1312 


4Dtml914t a 
B1312 


4KtmZoSo 
f agl312 


93768_Secondary Thl_anti- 
CD28/anti-CD3 


0.0 


0.0 


0.0 


17.8 


0.0 


93769_Secondary Th2_anti- 
CD28/anti-CD3 


f\ fx 

0.0 


0.0 


0.0 


u.u 


a a 


93770 Secondary Trl anti- 
CD28/anti-CD3 


0.0 


0.0 


0.0 


0.0 


0.0 


93573_Secondary 

Thl resting day 4-6 in IL-2 


0.0 


0.0 


0.0 


0.0 


0.0 


93572_Secondary 

Th2 resting day 4-6 in IL-2 


0.0 


0.0 


0.0 


A a 

0.0 


A A 

0.0 


93571 Secondary 

Trl resting day 4-6 in IL-2 


0.0 


0.0 


0.0 


0.0 


0.0 


93568_j*rrmary Thlanti- 
CD28/anti~CD3 


0.0 


0.0 


0.0 


0.0 


0.0 


93569_primary Th2_anti- 
CD28/anti-CD3 


n i 


n ft 

vr.v 


ft 1 

V.J. 


n o 


0 0 


93570jprimary Trlanti- 
CD28/anti-CD3 


0.0 


0.0 


0.0 


0.0 


0.0 


93565_j>rimary Thl_restmg 
dy 4-6 in IL-2 


0.0 


0.0 


0.0 


0.0 


0.0 


93566 jpdroaxy Th2jtestrag 
dy 4-6 in IL-2 


0.0 


0.0 


0.0 


0.0 


0.0 


93567 j^rmiaTyTrlresting 
dy 4-6 in IL-2 


0.0 


0.0 


0.0 


0.0 


0.0 


93351 J3M5RACD4 
lymphocyte anti-CD28/anti- 
CD3 


0.0 


0.0 


0.0 


0.0 


0.0 


93352_CD45RO CD4 
lymphocyte anti-CD28/anti- 
CD3 


0.0 


0.0 


0.0 


0.0 


0.0 


93251_CD8 

Lyrnphocytes_anti- 

CD28/anti-CD3 


0.0 


0.0 


0.0 


0.0 


0.0 


93353_chronic CD8 
Lymphocytes 2ry resting dy 
4-6 in IL-2 


0.0 


0.0 


0.0 


0.0 


0.0 


93574_chromcCD8 
Lymphocytes 2ry_activated 
CD37CD28 


0.0 


0.0 


0.0 


0.0 


0.0 
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93354 CD4 none 


0.0 


0.0 


0.0 


0.0 


0.0 


yj^^oeconaary 
Thim2/Trl_anti-CD95 


u.u 


u.u 


0.0 


0.0 


0.4 


93103 LAK cells resting 


0.0 


0.0 


o.o 


0.0 


0.0 


93788 LAK cells IL~2 


0.0 


0.0 


0.0 


0.0 


0.0 


93787 LAK cells IL-2+IL- 
12 


0.0 


0.0 


o.o 


0.0 


0.0 


93789JLAK ceUs_IL-2+IFN 
gamma 


0.0 


0.0 


0.0 


0.0 


0.0 


93790 LAK cells IL-2+IL- 
18 


0.0 


0.0 


o.o 


0.0 


0.0 


93104 LAK 

cells PMA/ionomycin and 
IL-18 


0.0 


0.0 


0.0 


0.0 


0.0 


93578 _NK Cells IL- 
2 resting 


0.0 


0.0 


0.0 


0.0 


0.0 


93 109_Mixed Lymphocyte 
Reaction Two Way MLR 


0.0 


0.0 


0.0 


0.0 


0.0 


93 1 1 OMixed Lymphocyte 
Reaction Two Way MLR 


0.0 


0,0 


0.0 


0.0 


0.0 


93 1 1 lJMixed Lymphocyte 
Reaction Two Way MLR 


0.0 


0.0 


0.0 


0.0 


0.0 


931 ^Mononuclear Cells 
(PBMCs) resting 


0.0 


0.0 


0.0 


0.0 


0.0 


93113 Mononuclear Cells 
(PBMCs) PWM 


0.0 


0.0 


0.0 


0.0 


0.0 


93114 Mononuclear Cells 
(PBMCs) PHA-L 


0.2 


0.0 


0.0 


0,0 


0.0 


93249 Ramos (B cell) none 


0.0 


0.0 


0.0 


0.0 


0.0 


93250 Jtarnos(B 
cell) ionomycin 


0.0 


0.0 


0.0 


0.0 


0.0 


93349_B 

lymphocytes PWM 


0.0 


0.0 


0.0 


0.0 


0,0 


93350_B 

rymphoytes GD40L and IL- 
4 


0.0 


0.0 


0.0 


0.0 


0.3 


92665_EOI^l 
(Eosmc^hil) dbcAMP 
differentiated 


0.0 


0.0 


0.0 


0.0 


0.0 


93248JBOL-1 

(Eosmophil)_dbcAMP/PMA 
ionomycin 


0.0 


0.0 


0.0 


0.0 


0.0 


93356 Dendritic Cells none 


0.0 


0.0 


0.0 


0.0 


0.0 


93355 _Dendrmc Cells LPS 
100 ng/ml 


0.0 


0.0 


0.0 


0.0 


0.0 


93775 ^Dendritic Cells anti- 
CD40 


u.u 


u.u 


0.0 


0.0 


0.0 


93774 Monocytes resting 


0.0 


0.0 


0.0 


0.0 


0.0 


93776_Monocytes_LPS 50 
ng/ml 


0.1 


0.0 


0.1 


0.0 


0.0 


9358 1 Macrophages resting 


0.0 


0.0 


0.0 


0.0 


0.0 


93582 Jtfacrophages LPS 
100 ng/ml 


0.0 


0.0 


0.0 


0.0 


0.0 


93098JHJVEC 
(Endothelial) none 


0.0 


0.0 


0.0 


0.0 


0.0 
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(Endothelial) starved 


ao 


0.0 


0.0 


0.0 


0.0 


93100 JIUVEC 
(HnaotneiialJ IL-lb 


A A 
U.U 


A A 
U.U 


A ft 

u.u 


u.u 


u.u 


93779_HUVEC 
(Endothelial) IFN gamma 


0.0 


0.0 


0.0 


0.0 


0.0 


93102JBUVEC 
(EndotheUal) TNF alpha + 
IFN gamma 


A A 
U.U 


A A 
U.U 


a n 


ft ft 
U.U 


ft ft 
U.U 


93101_HUVEC 
(Endothelial) LNr alpna + 
EL4 


0.0 


0.0 


0.0 


0.0 


0.0 


93781 JETUVEC 
(Endothelial) EL-ll 


0.0 


A A 

0.0 


A a 
U.U 


A A 

u.u 


A A 

U.U 


93583_Lung Microvascular 
Endothelial Cells none 


A A 

0-0 


A A 

0.0 


A a 
U.U 


A A 

u.u 


A A 
U.U 


93584_Lung Microvascular 
Endothelial Cells JTNFa (4 
ag/ml) and ILlb fl ng/ml) 


0.0 


0.0 


0.0 


0.0 


0.0 


92662_Microvascular 
Dermal endothelium none 


0.0 


0.0 


o.o 


0.0 


0.0 


92663_Microsvasular 
Dermal endothelium TNFa 
(4 ng/ml) and ILlb (l 
ng/ml) 


A A 

0.0 


A A 

u.o 


A A 

u.u 


A A 

u.u 


A A 

u.u 


93773_Bronchial 
epimehumJTNFa (4 ng/ml) 
and ILlb (1 ng/ml) ** 


5.3 


1 A 

2.0 


D./ 




1./ 


93347_Small Airway 
Epithelium none 


28.7 




3oJ 


OA H 


At O 


93348 SmaIl Airway 
EpitheUumJlWa (4 ng/ml) 
and ILlb (1 ng/ml) 


100.0 


100.0 


-4 AA A 

1U0.0 


1 AA A 

10(1.0 


"1 AA A 

100.0 


92668 Corcmerv Arterv 
SMC resting 


0.0 


0.0 


0.0 


0.0 


0.0 


02669 Ooronerv Arterv 
SMC TNFa (4 ng/ml) and 
ILlb (1 ng/ml) 


0.0 


0.0 


0.0 


0.0 


0,0 


93107 astrocytes resting 


0.0 


0.0 


0.0 


0.0 


0.0 


93 1 08_astn>cytes_TNFa (4 
ng/ml) and ILlb (1 ng/ml) 


0.0 


0.0 


0.0 


0.0 


0.0 


92666_KU-812 
(Basophil) resting 


0,0 


0.0 


0.0 


0.0 


0.0 


92667_KU-812 
(Basophil) rMA/ionoycm 


A A 

0.0 


A A 

u.u 


A A 

u.u 


fl 1 

U.l 


ft fl 
u.u 


93579_CCD1106 
(Keratinocytes) none 


1.7 


0.8 


1.7 


1.3 


1.0 


93580_CCD1106 
(Kerattoocytes) JTNFa and 
IFNff** 


15.3 


22.4 


14.8 


10.9 


2.8 


93791 Liver Cirrhosis 


0.0 


0.0 


0.0 


0.0 


0.0 


93792 Lupus Kidney 


0.0 


0.0 


0.0 


0.0 


0.0 


93577 NOD-H292 


0.3 


0.0 


0.0 


0.0 


0.0 


93358 NCI-H292 IL-4 


0.3 


0.0 


0.0 


0.0 


0.3 


93360 NQ-H292 IL-9 


0.0 


0.0 


0.0 


0.0 


0.1 


93359 NCT-H292_IL-*13 


0.0 


0.0 


0.1 


0.0 


0.0 


93357 NCI-H292 IFN 


0.0 


0.0 


0.0 


0.0 


0.0 



206 



WO 02/29058 



PCT/US01/31248 



gamma 












93777 HPAEC - 


0.0 


0.0 


0.0 


0.0 


0.0 


93778 JIPAECJL-1 
beta/ 1 In A atpna 


u.u 


u.u 


A A 

U.u 


A 0 


u.u 


93254 JNfonnal Human Lung 
Fibroblast none 


A r\ 
0.0 


A A 


A A 
U.U 


u.u 


u.u 


93253_Nonnal Human Lung 
FibroblastJINFa (4 ng/ml) 
andIL-lb(l ng/ml) 


0.0 


0.0 


0.0 


0.0 


0.0 


93257 ^Normal Human Lung 
Fibroblast IL-4 


0.0 


0.0 


0.0 


0.0 


0.0 


MAC/ Y . t TJ_ _______ T 

93256 IN oraial Human Lung 
Fibroblast K.-9 


0.0 


0.0 


0.0 


0.0 


0.0 


93255_Norrnal Human Lung 
Fibroblast IL-13 


0.0 


0.0 


0.0 


0.0 


0.0 


93258JNorrnal Human Lung 
Fibroblast IFN gamma 


0.0 


A A 

0.0 


0.0 


a n 

u.u 


a n 

u.u 


93 106JDenral Fibroblasts 
CCD 1070 resting 


0.0 


A A 

0.0 


0.0 


A A 

0.0 


A a 

0.0 


93361 JDermal Fibroblasts 
CCD1070_TNF alpha 4 
ng/ml 


0.0 


0.0 


0.0 


0.0 


0.0 


93105 Dermal Fibroblasts 
CCD1070_ EL-1 beta 1 ng/ml 


0.0 


0.0 


0.0 


0.0 


0.0 


93772 jlermal 
fibroblastlFN gamma 


0.0 


0.0 


0.0 


0.0 


0.0 


93771 jtemal 

XJ.\ji\}\Jiaoi u_~*t 


0 0 


00 


0.0 


0.0 


0.0 




0 0 


00 


0.0 


0.0 


0.0 


93261 IBDCrohns 


0.0 


0.0 


0.0 


0.0 


0.0 


735010 Colon normal 


0.0 


0.0 


0.0 


0.0 


0.0 


735019 Lung_none 


0.0 


0.0 


0.0 


0.0 


0.0 


64028-1 Thymus none 


0.1 


0,0 


0.2 


0.0 


0.0 


64030-1 Kidney none 


1.8 


3.2 


3.0 


2.8 


2.7 



Panel 1.2 Summary: Agll80 Results from two experiments using the same 
probe/primer sets are in good agreement The NOV1 gene is most highly expressed in gastric 
cancer cell lines (CT = 23.7, 24) and at more moderate levels in pancreatic cancer cell lines 
5 (CT - 29.0, 30.7). Therefore, expression of the NOV1 gene could be used to distinguish 
gastric cell line derived material from other samples. In addition, these results suggest that 
therapeutic modulation of this gene or its protein product could be effective in the treatment of 
gastric cancer. 

Among metabolically relevant tissues, the NOV1 gene is moderately expressed in adult 
10 skeletal muscle and adult heart tissue, (adult CT=34.2/32.8: fetal CT=39.6/40) This result 

suggests that the NOV1 gene, the protein encoded by NOV1 gene, or antibodies designed with 
the protein could be used to distinguish those tissues from the corresponding fetal tissues. 
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Panel 1 .3D Summary: Agll80 Moderate levels of expression of the NOV1 gene are 
detected in gastric cancer cell lines (CT=30.4) and lower levels in pancreatic cancer cell lines 
(CT = 33.5). This result is consistent with the expression profile observed in Panel 1,2. See 
Panel 1.2 for potential utility of this gene. 

Among tissues involved in central nervous system function, the NOV1 gene is 
specifically expressed at low to moderate levels in the amygdala, cerebellum, cortex, 
hippocampus and thalamus, and expressed highly in the spinal cord and cerebral cortex. 
Alpha-2-macroglobulin has been implicated in Alzheimer's disease, both genetically and 
biochemically in the clearance of beta amyloid. The high similarity of the NOV1 gene protein 
product to alpha-2-macrogIobulin suggests probable similarity of function. Therefore, agents 
that affect the NOV 1 gene product activity may have efficacy in treating Alzheimer's disease. 
If the NOV1 gene is involved in A-beta clearance, then agents that increase its expression, 
concentration, or activity may aid in the clearance of A-beta, which is a hallmark of 
Alzheimer's disease histopafhology. 

Panel 2D Summary: Agll80Expression of the NOV1 gene is highest in ovarian 
cancer (CT = 25.6) and is overexpressed in 2/2 ovarian cancers when compared to the normal 
margins. Furthermore, the NOV1 gene is also overexpressed in bladder cancer, breast cancer 
and prostate cancer relative to the normal controls. Thus, NOV1 gene expression could be 
used as a marker of these cancerous tissues. In addition, therapeutic modulation of this gene 
product, through the use of small molecule drugs or antibodies, could be useful for the 
treatment of ovarian, bladder, breast and prostate cancer. 

Panel 2.2 Summary: Agll80 Expression of NOV1 is highest in bladder cancer tissue 
(CT = 31.3) and is overexpressed in bladder cancers when compared to the normal margins. 
Thus, expression of the NOV1 gene could be used to distinguish bladder cancer from normal 
bladder tissue or other tissues. In addition, therapeutic modulation of the NOV1 gene or its 
protein product could potentially be useful in the treatment of bladder cancer. There is also 
low but significant expression of theNOVl gene in ovarian cancer, breast cancer, and lung 
cancer. Thus, expression of this gene could be used to distinguish between these cancerous 
tissues and their normal counterparts. 

.Panel 3D Summary: Agll80T he NOV1 gene is moderately expressed in colon 
cancer cell line (CT = 29. 7) and gastric cancer cell line (CT = 29.9) and expressed at low 
levels in pancreatic cancer cell line (CT = 34). These results are consistent with the expression 
patterns observed in panels 1.2 and 1.3D. Thus, expression of this gene could be used to 
distinguish colon and stomach cancers from other tissues. 
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Panel 4D/4R Summary: Agll8Q/Agl312 Five experiments using the same 
probe/primer set show results that are in excellent agreement Expression of the NOV1 gene is 
detected at moderate levels in small airway epithelium (CT = 28) and is slightly unregulated 
when treated with TNF-alpha + IL-lbeta (CT = 26-27). The NOV1 gene encodes a protein that 
is most likely a macroglobulin-like molecule belonging to a class of proteinase inhibitor that 
can behave as a potent modulator of the inflammatory reaction and tissue repair mechanism. 
Therefore, protein therapeutics designed against the NOV1 gene product could modulate the 
inflammatory responses observed in asthma, emphysema, hi addition, the presence of 
expression in keratinocytes stimulated with the inflammatory cytokines TNF-alpha + IL-lbeta 
(CT = 29) suggests potential utility of the NOV1 gene product in skin related disease such as 
psoriasis, eczema, and contact dermatitis. Since this class of protein can in some situations act 
as acute phase protein, antibody targets against the protein encoded by the NOV1 gene might 
also be useful against the previously mentioned diseases. (Allgayer et al, Clin Exp Metastasis 
16(l):62-73, 1998; Khalifa et al., Chemioterapia 6:736-7, 1987; Blacker et al., Nat Genet 
19:357-60, 1998; Mikhailenko et al., J Biol Chem. Aug 15, 2001 .) 

NOV2: Secreted Proteins Related to Angiogenesis 

Expression of the NOV2 gene (AC005799_A) was assessed using the primer-probe set 
Agl385, described in Table 20. Results from RTQ-PCR runs are shown in Tables 21, 22, and 
23. 



Table 20 . Probe Name Agl385 



Primers 


Sequences 


TK 


Length 


Start 
Position 


SBQ XX> 
NO: 


Forward 


5 * -AGGTCACCAAGAATGAAATCCT - 3 > 


59 


22 


278 


152 


Probe 


PAM-5*- 

TCTrTTTCTTTGTCTCTC ■ - 
TAMRA 


69.2 


26 


306 


153 


Reverse 


5 » - CTTGCACATGTATGGACACTTG- 3 * 


59.1 


22 


348 


154 



Table 21 . Panel 1.2 



Tissue Name 


Relative £xpre$sion(%) 


1.2tml609f 
agl385 


12tml812f 
agl385 


Endothelial cells 


0.0 


0.0 


Heart (fetal) 


16.8 


8.6 


Pancreas 


0.0 


0.2 
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Pancreatic ca. CAP AN 2 


0.0 


0.0 


Adrenal Gland (new lot*) 


1.4 


3.3 


Thyroid 


0.3 


0.4 


Salivary gland 


100.0 


100.0 


Pituitary gland 


0.8 


1.1 


Brain (fetal) 


0.5 


0.2 


Brain (whole) 


0.5 


0.2 


Brain (amygdala) 


0.8 


0.4 


Brain (cerebellum) 


0.2 


0,2 


Brain (hippocampus) 


2.4 


1.1 


Brain (thalamus) 


12.5 


6.8 


Cerebral Cortex 


3.3 


L4 


Spinal cord 


1.7 


2.8 


CNS ca. (gho/astro) U87-MG 


0.0 


0 


CNS ca. (ghWastro) U-118-MG 


0.5 


0.5 


CNS ca. (astro) SW1783 


0.2 


0.1 


CNS ca* (neuro; met ) SK-N-AS 


0.0 


0.0 


CNS ca. (astro) SF-539 


0.0 


0.0 


CNS ca. (astro) SNB-75 


0.5 


0.4 


CNS ca. (glio) SNB-19 


0.0 


0.0 


CNS ca, (glio) U251 


0.0 


0.0 


CNS ca. (gho) SF-295 


1.8 


1.8 


Heart 


6.3 


16.5 


Skeletal Muscle (new lot*) 


2.4 


5.4 


Bone marrow 


1.1 


0.8 


Thymus 


1.0 


0.3 


Spleen 


1,3 


0.9 


Lymph node 


2.6 


0.6 


Colorectal 


0.6 


0.4 


Stomach 


8.5 


1.7 


Small intestine 


6.9 


2.8 


Colon ca.SW480 


0.0 


0.0 


Colon ca.* (SW480 met)SW620 


0.0 


0.0 


Colon ca.HT29 


0.0 


0.0 


Colon ca.HCT-1 16 


0.0 


0.0 


Colon ca.CaCo~2 


0.2 


0.3 


83219 CC Well to Mod Diff (OD03866) 


1.4 


0.8 


Colon ca.HCC-2998 


0.0 


0.0 


Gastric ca.* (liver met) NCI-N87 


0.0 


0.0 


Bladder 


29.9 


20.9 


Trachea 


3.6 . 


2.5 


Kidney 


35.1 


25.5 


Kidney (fetal) 


4.8 


2.9 


Renal ca. 786-0 


0.0 


0.0 


Renal ca. A498 


0.0 


0.0 
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K£nai ca. kat jyj 


ft ft 
U.U 


ft A 
U.U 


Ty ann 1 A / •»! TXT 

hcenai ca. AdllN 


ft ft 


ft A 
U.U 


D Anal *.* TT/^fc 31 


ft ft 


U.U 


Kciiai ca. iiv-iu 


ft ft 


ft A 
U.U 


Liver 


17 A 


7 


Liver (ietai) 


1O.0 


1 7 
12 


Liver ca. (nepatobiast) xiep(j2 


ft ft 

u.u 


A A 
U.U 


Lung 


Z.J 


A < 
U.J 


Lung (ietai) 


14 1 
1H.1 


< 7 
J./ 


Lung ca. (small cell) -LA-l 


ft ft 
U.U 


A A 
U.U 


Lung ca. (small cell) INCI-Hoy 


ft ^ 
U.J 


A 1 
U.J 


Lung ca. (s.ceil var.) olir- / / 


ft ft 
U.U 


A A 
U.U 


Lung ca. (large ceU)Nui-JH4oU 


ft 7 
U./ 


A 7 
U.Z 


Lung ca. (non-sm. cell) A549 


ft ft 
U.U 


A A 
U.U 


Lung ca. (non-s.ceii) Nui-Jti2 5 


ft A 
U.4 


A 1 
U.O 


Lung ca (non-sxell) HUr-o2 


A 1 
U.l 


A 7 
U.Z 


Lung ca. (non-s.cl) NGi-xi522 


ft ft 
U.U 


A A 
U.U 


Lung ca. (squam.) oYV 9uU 


10. J 


1 A A 
1U.4 


Lung ca. (squant) NG1-H596 


Z.J 


1 O 


Mammary gland 


1 1 c 
ll.o 


fi 7 
0.2 


Breast ca.* (pi. effusion) MCF-7 


A A 
U.U 


A A 

U.U 


Breast ca.* (pLef) MDA-MB-231 


A A 
U.U 


A A 
U.U 


Breast ca.* (pi effusion) T47D 


A A 
U.U 


A A 
O.U 


Breast ca. BT-549 


A < 


A A 
U.4 


Breast ca. MDA-N 


A A 
U.U 


A A 
U.U 


Ovary 


Zl.j 


11./ 


Uvanan ca. OVCAK.-3 


A O 

U.z 


A 1 

U.2 


uvanan ca. u VCAR-4 


t A O 

iu.y 


7 #C 


Uvanan ca. UVOAKo 


A 1 

U.j 


A 

U.3 


Uvanan ca. O VCAR-o 


A A 
U.U 


A A 
U.U 


Uvanan ca. luKUV-I 


1.3 


A O 

u.y 


Uvanan ca. (ascites) oK-UV-3 


O Q 

Z.5 


7 1 
Z.l 


Uterus 


v*u 


o.z 


Placenta 


4,2 


A tfC 
U.D 


Prostate 


j.l 


1*0 


rrostate ca, (Dome met)rvj-3 


1 7 
1./ 


1 Q 


Testis 


1 A 
l.O 


1 ft 

l.O 


\falafiA*MM XT ft /COO/* A \ TP 

Melanoma iisoi$o(A). X 


ft 1 
U.J 


ft 7 
U.Z 


Melanoma* (met) Jtlso5o(B).i 


l.O 


l.j 




0.0 


0.0 


Melanoma M14 


0.0 


0.0 


Melanoma LOX IMVI 


0.0 


0.0 


Melanoma* (met) SK-MEL-5 


0.0 


0.0 
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Relative Eipression(%) 


2Dtm2327f„ 

IOC 

agl3o5 


2Dtm3180f_ 

n „-i IOC 


Normal colon <jJttWrAi\. uoiwj 


n a 

9.4 


1 A ft 

10.0 


oDZly CC Well to Mod JJilt tuuuooooj 


o.l 


j.o 


o3zzU CC In Ax (OJUOJOOOJ 


Z.U 


LI 


ojzzi cc \jt.z rectosigmoid. (Vulooooj 


z.3 


1 Q 
l.O 


oizzz CC IN A I {OL>0.5oooJ 


A A 
0.9 


1.1 


oo^'^jc /"■*/"■* ■kjt^j T^c-GP/VYrirvjftiAX 

83235 CC Mod Uin (OD03yzU; 


1.1 


1 A 

1.9 


83236 CC NAT (0003920) 


2.5 


2.8 


83237 CC Qt2 ascend colon (OD03921) 


3.4 


4.5 


83238 CC NAT (OD03921) 


1.6 


2.4 


83241 CC rrom Partial Hepatectomy (ODO4309J 


10.5 


14.8 


83242 Liver NAT (ODO4309) * 


55.5 


66.4 


87472 Colon mets to lung (OD0445I~U1 j 


207 


14.7 


87473 Lung NAT (OD04451-02) 


25.9 


20.2 


Normal Prostate Clontech A+ 6546-1 


3.5 


1.9 


84140 Prostate Cancer (OD04410) 


7.7 


5.3 


84141 Prostate NAT (OD04410) 


8.2 


9.9 


87073 Prostate Cancer (OD04720-01) 


3.4 


2.3 


87074 Prostate NAT (OD04720-02) 


8.5 


8.7 


Normal Lung CjfcNrAK. 061U10 


34.9 


34.2 


83239 Lung Met to Muscle (Ui)U4zoo) 


22.1 


33.9 


83240 Muscle NA1 (OjL)04z5oJ 


CA T 

54,7 


1A C 

29.5 


8413o Lung Malignant Cancer (01*05 lzo) 


55.9 


36.9 


84137 Lung NAT (OD03126) 


64.6 


66.0 


84871 Lung Cancer (OJL/04404J 


37.1 


46.7 


DilO'70 T - XT A T / f\T~\T\A A f\A\ 

84872 Lung NAT (OD04404) 


82.4 


44.4 


84875 Lung Cancer (OD04565 j 


13.1 


-■A A 

10.8 


84876 Lung NA1 (OJLaJ45o5J 


23.2 


18.8 


85950 Lung Cancer (OU04237-01 ) 


27.2 


16.3 


OCA1A T XT A t* /'/"vrvrv/iiiT Ar>\ 

85970 Lung NA1 (OIX>4z3 MJ2) 


52.8 


32.8 


83255 Ocular Mel Met to Liver (ODO4310) 


1.1 


0.6 


83z5o Liver 1NA1 (OLMJ451UJ 


78*5 


Oft o 

39.8 


84139 Melanoma Mets to Lung (OLn)43zT) 


r\ A 

2.0 


i ft 
2.0 


a AllO T tmn XT A T frVTSf\A11t\ 

84135 Lung NA1 (OLHI43Z1 ) 


55.1 


31.9 


Normal JKjaney crJciNJrAJL uoiiH/5 


1*7 A 

17.4 


\i ft 
13.9 


o3 /So Jsianey ua» Nuclear grade z (OvvW-i^oj 


AO A 


OO 3 

yyo 


o3 / o / jsianey ina i (ujjw^os j 


Oft o 

zo.y 


01 ft 
Zl.U 


oo / <>o Aianey tja Nuciear graae i/z ^vjuirrjov ) 


z/.D 


ZD.Z 


□j / oy Jvitnivy in a x ^uuwjj" i 


28.1 


20.6 


83790 Kidney Ca, Clear cell type (OD04340) 


14.6 


12.0 


83791 Kidney NAT (OD04340) 


36.6 


243 


83792 Kidney Ca, Nuclear grade 3 (OD04348) 


15.7 


7.9 


83793 Kidney NAT (OD04348) 


50.3 


35.4 


87474 Kidney Cancer (OD04622-01) 


85.3 


65.5 
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0/4/ j isjoney NAI (UJJWozz-Ujv 


7 1 




ocoti t/vj*.—.. ri n -„ ai . ffxr\f\AA <a ai A 
o->y /3 Jsadney cancer (ULH/44jU-ui j 


0 0 




ojy/4 Kidney nai (OjJi>44jO-iJJ f ) 


97 A 


1ft ft 


Kianey cancer Clontecn oizuou / 


47 


9 J. 

Z.*f 


Kidney NAI Clontecn 8 lzOoOo 


9/1 R 


in 1 


Kidney Uancer Clontecn oizuoi 3 


l.U 




Kidney NAI Clontecn 5 Iz0oi4 


Ij.U 


14.4 


Kidney Cancer Clontecn 9U103zO 




oa n 


Kidney NAI Clontecn 9010321 


77 0 


AQ O 


TiT,. ,,„ ln 1 TTi*«w M PTJXTD A XT A/T1 A1 O 

Normal Uterus uBNPAK. OolOlo 


1O.0 


10 7 
1U. / 


TT*.-—.- ~~ — Pt!\Tn A T/* A£A A1 1 

Uterus Cancer uJiNrAJv 064011 


04.0 


Aft 


Normal Tayroia Clontecn A+ 65 /O-l 


10./ 


A A 
4.0 


Thyroid Cancer uENPAK 064010 




1ft n 


Thyroid Cancer INVIl KUuKN A30zT :>2 


y4.0 


A 


Thyroid NAT INVlTKOGEN A302153 


9.2 


A 
OA) 


Normal Breast GENPAK 061019 


30.1 


lj.l 


84877 Breast Cancer (OD04566) 


/.z 


/I A 

4.U 


85975 Breast Cancer (OD04590-01) 


o.U 


4.7 


85976 Breast Cancer Mets (OD04590-03) 


1 1 A 

ll.U 


C A 


87070 Breast Cancer Metastasis (OD04655-05) 


< o 


1 O 


GENPAK Breast Cancer 064006 


14.4 




Breast Cancer Res. Gen. 1024 


2/.U 


15./ 


Breast Cancer Clontech 9 1 00266 


A 1 

9.3 


/.O 


Breast NAT Clontecn 9 1 00265 


23.3 


10 O 
lo.Z 


Breast Cancer INVllKOGBN A2090 /3 


15.0 


13.4 


Breast NA1 lNVlTRUOEN A209U/34 


3Z.3 


1/./ 


Normal Liver uLNrAK 061009 


5o.Z 


A< 1 


Liver Cancer uisjnp AK 0o4W3 


A9 A 
4Z*U 


^1 O 


Liver Cancer Kesearcn uenetics kina iuzj 


A A 1 

44.1 


AO o 


Liver Cancer Research Uenetics KNA lOzo 


©5.3 


si ft 

51.5 


Faired Liver Cancer 1 issue Kesearcn uenetics KNA ou04-i 


oO.D 


/ta n 
DU./ 


Paired Liver Tissue Kesearcn Genetics KNA 6004-N 


o*7 ft 




raired Liver Cancer l issue Kesearcn oeneucs kwa owj-i 


OO A 


77 O 


Paired Liver l issue Kesearcn uenetics KNA omo-N 


ZJ.J 


1ft 1 

15.j> 


Normal x>Jaooer uiiNJrAiv voiwi 


151 7 
10./ 


lO 9 

jy*z 


uiaoaer cancer Kesearcn uenetics kina iuzj 


4.v 


A ^ 


rsiaooei cancer iin viiKUuxStN Aouzi 


ft n 


A Q 


o/u/i uiaaaer cancer ^uuu4 / 1 o-ui j 


0 il 


ft n 


87072 Bladder Normal Adjacent (ULHH /18-03) 


At 9 
41.2 


Zj.j 


Normal uvary Kes* uecu 


in a 

1U.U 


0 ^ 
y. j 


Ovarian HarkopT GFWP AK 06400R 


76.8 


100.0 


87492 Ovary Cancer (OD04768-07) 


54.7 


62.0 


87493 Ovary NAT fOP04768^08) 


16.7 


14.4 


Normal Stomach GENPAK 061017 


17.1 


20.3 


Gastric Cancer Clontech 9060358 


2.2 


1.2 
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NAT Stomach Clontecn 9060359 


11 a 

11.0 


11 fL 
Ax. 0 


Gastnc Cancer Clontecn 9060395 


7 9 

1.4, 




NAT Stomach Clontech 9060394 


10.4 


9.5 


Gastric Cancer Clontech 9060397 


73 


9.0 


NAT Stomach Clontech 9060396 


8.5 


6.6 


Gastric Cancer GENPAK 064005 


5.7 


4.9 


Table 23. Panel 4D/4R 


Tissue Name 


Relative Expression(%) 


4dtml923f 
agl385 


4rtml959f 
a&1385 


7J/UO JClf UJlUill J X Xk X OllU. Vyl/i/O/ dllli Vvl/ J 


0.0 


0.0 


W7f\Q <NPrnnHarv Th? anti-CTWS/anti-CDl 
7.7 / IB* LjCixOJiviai y x xi&t <mu vi/^o/ 41111 v^j_/ j 


0.0 


0.0 


0^77ft QernndaTV Trl aiiri-fT^R/anti-ODS 
*?Jt f\j oci/vxxtxaiy ill oiiu ~ojL/*fO/ajuiu.**Vf J L/«j 


0.0 


0.0 


Q^7^ Q^rrmftnrv Thl WKrfina flav 4-fi itl 11 .-9 
7jJ / j iyzKAjuxxtix y xixx icsuxi^ uc *jf axi juu~*f 


0.0 


0.0 


yjj i L oeconaaiy lnz xesung oay ^r-o m xiv-z . 


0.0 


0.0 


CiO C7 1 CAitnnilorfr TV1 vckO-ftnrr riot/ -in TT —9 

7jj / 1 oeconuary in resung oay **-o in xxj-z, 


0.0 


0.0 


yjjOo prunary mi anu-v^xvz^/diin-LJjj 


0.0 


0.0 


yjj\jy pnmary inz anu-vx.LJZo/ ^x\x\xr\^xjD 


0.0 


0.0 




0.0 


0.0 


O/^^/x 1 ? mrirmra Till -r^ctrncr flv ttl TT —9 


0.0 


0.0 


7jjw punBuy x xxz. xcouiiguy *t~v» im ax^ - 


0.0 


0.0 


Q'i^/^ TYn'mnrv TVI T#*<iHnff Hv 4-fi fn TT .-9. 
yjj\jf px iiikny lit icn&wxig vxy *t^\j jxi u-rx* 


0.0 


0.0 


Q^VSI rT>4^ A CTUt Ivmohocvte anti-CD28/anti-CD3 

yj^JA v^x_/ *r«_7X\_f». v^x^T AY xiii/nv/v jr ctii u vvli w **uia y^u-j 


0.6 


0.6 


oai*>9 rT>4 i *RO CD4 rvmahocvte an ti-CD2 8/anli-CD3 


0.0 


0.0 


Q39S1 PDR T vmnhorvtpq anii'-CT)28/aiili-CD3 
7j^ja v^xy o jjyxxjx'ixLiwy ica nui i "i/Atw ■» i in v>xy *^ 


0.0 


0.1 


0*^^*5^ rhrrmic CDS T .vmnhoevtes 2rv resting dv 4-6 hi EL-2 


0.0 


0.0 


93574 chronic CDS Lymphocytes 2ry activated CD3/CD28 


0.0 


0.0 


93354 CD4 none 


0.0 


0.1 


93252 Secondary Thl/rh2/Trl anti-CD95 CH11 


0.0 


0.0 


93103 LAK cells resting 


62.4 


65.1 


93788 LAK cells IL-2 


0.4 


0.2 


93787 LAK cells IL-2+IU12 


4.6 


7.0 


93789 LAK cells n^2+XTO gamma 


4.6 


8.5 


93790 LAK cells IL»2+H>18 


3.6 


5.7 


93104 LAK cells PMA/ionomycin and DL-18 


14.9 


17.6 


93578 NK Cells IL-2 resting 


0.0 


0.0 


93109 Mixed Lymphocyte Reaction Two Way MLR 


18.3 


16.4 


93110 Mixed Lymphocyte Reaction Two Way MLR 


14.2 


21.3 


93111 Mixed Lymphocyte Reaction Two Way MLR 


3.7 


4.0 


93112 Mononuclear Cells (PBMCs) resting 


0.4 


0.3 


93113 Mononuclear Cells (PBMCs) _PWM 


3.2 


5.9 


93114 Mononuclear Cells (PBMCs) PHA-L 


26.1 


28.5 


93249 Ramos (B cell) none 


0.0 


0.0 


93250 Ramos (B cell) ionomycin 


0.0 


0.0 
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u jympnocyieb -r vvivi 


0.0 


0.0 


Q'lQ.cn T> 'hmmftmrtAC CT\A(YC ar\A TT _A 

7jjju jd lyrnpnoy ics \^u < tuj_» ana ±iy-*f 


0.2 


0.4 


yZOD^z UL/Xr-i (xjUSlllupDlly QIM/xuVUr tljUJ.C'i CllLLulCu. 


0.0 


0.0 


QQO/l B T70T 1 /TfnQwrmKt^ rtKr* A A/TP /Pftjf A i nnnm/riri 


0.0 


0.0 


yj jv>o jjenantic v>ens none 


31 0 

JIiV 


41.5 


yjjoD JJenonTic v^eus jura iuvngrmi 


80.1 


91 4 


yjf fj JJenantic ueits anu-ojj*JU 


4.0 7 


57 8 


93774 Monocytes Testing 


0 7 


0 2 


y j / /o ivionocyies lto *>u ng/ini 


29 7 


37 9 


yj2>oi macropnages xesnng 


?D7 


15 2 


yjjoz Macropriages uro iw ng/mi 


iftn ft 


100 0 


yjuyo Jtiu viio i^naoTneiiaij none 




0 0 


yjuyy riuvbOiJinaomeiiaij sxarvea 


n i 


ft ft 


AO 1 AA TTT Tl 7T7/""» ^TJ— Ja41« a 14a1\ TT 1U 

93100 HUVliC (JinaotaeliaJ) ul-1d 


A ft 


ft ft 


93779 HUVEC (raaotnelial) lrJN gamma 




0 ft 


93102 HUVEC (Endothelial) TNF alpha + IFN gamma 


0.0 


0.0 


93101 HUVEC (Endothelial) TNF alpha + UA 


0.0 


0.0 


93781 HUVEC (Endothelial) IL-11 


0.0 


0.0 


0*358^ Tjmo MicrAvaw^iilar Rn/iotriftHal Cells none 


0,0 


0.0 


93584 Lung Microvascular Endothelial Cells TNFa (4 ng/ml) and 
ILlb(lng/ml) 


0.0 


0.0 


92662 Microvascular Dermal endothelium none 


0.0 


0.0 


92663 Microsvasular Dermal endothelium TNFa (4 ng/ml) and 
ILlb (1 ng/ml) 


0.0 


0.0 


93773 Bronchial epithelium TNFa (4 ng/ml) and ILlb (1 ng/rnl) ** 


0.3 


0.2 


93347 Small Airway Epithelium none 


1.2 


0.3 


93348 JSrnall Airway Epithelhrm^TNFa (4 ng/ml) and ILlb (1 
ng/ml) 


1 A 


3.1 


y zooo uoronery Artery ojvao resung 




0.4 


yzooy v^oronexy Artery oiYiLy iiNra^ngmaijaiiujjL^ 


ft ft 


ft 7 


93 m/ astrocytes restmg 


ft ft 


0 0 


93108 astrocytes lJNJra(4 ng/mij ana uuid nganij 


ft ft 
u.u 


ft ft 


yzooo JKJJ-olz tpasopnu } restmg 


ft ft 


ft o 


9xdo/ Js^u-o i / (JtJasopmi ) xMA/ionoycrn 


ft ft 


ft ft 


yjj/y i^lxj 1 1 uo ^JveraTmocyies ) none 


ft ft 


00 


y^DBO lajj 1 1 uo \ Jveiaunocyrcs^ iryx^a ano iriNg ^ 


0 0 

V*v 


0.0 


yj/yi l-ivex v^irxnosis 




23.5 


/ yz i^upiis AJtmey 


17 6 


25.9 


OOC77 xjpT TJT009 


ft 0 


0.0 




0 0 


0.2 




0 7 


0.0 


cn^TO MPT~TT909 TT-1^ 


0.0 


0.2 


93357 NCI-H292 IFN gamma 


0.0 


0.0 


93777 HPAEC - 


0.0 


0.0 


93778 HPAEC IL-1 beta/TNA alpha 


0.0 


0.0 


93254 Normal Human Lung Fibroblast none 


0.3 


0.8 


93253 Normal Human Lung Fibroblast TNTFa(4ng/inl)andIL-lb 


0.5 


0.9 
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f 1 ns/wl) 






yj/,j I JNonnai Jciuman .uung riDroDiast iL.-*f 


U.J 


ft R 


yjzjo iNormai Jciuman jLung riotoDiast iL-y 


on 


ft 7 


QIOC*! \TAmwi1 Ulnnari T nnn 17ll\*nk1aat TT 1 Q 

y3/D_> jNorcnai Jtiunian. Juung riDroDiasi 11^-10 


1 1 

1.1 


ft ft 


yoZjo JNonnai Jtiuman .Lung Fibroblast itin gamma 




1 0 


y 5 i uo uermai r loro diesis \*l*d i u / u resting 


^ n 


0.*r 


y j j o i jJerroai r ioro oiasts i u / u i jni* aipna 4 ngf mi 


4 1 
*r.l 




yiiUj Uermai riDrooiasts ka^uiu/u lLri oeta i ngfnu 


3 ft 
3.0 


J.O 


/ ti aermai noroDiast iriN gamma 


ft? R 


Oft 1 


y5l /l dermal noroblast JUL-4 




o.Z 


yoZxA} IrJJJ UOHUS Z 




ft ^ 


0**9rt1 TOT) Online 


0 5 


2.4 


735010 Colon normal 


1.7 


4.3 


735019 Lung none 


45.4 


75.3 


64028-1 Trrymus none 


35.1 


25.7 


64030-1 Kidney none 


7.1 


14.8 



Panel 1.2 Summary: Agl385 Results from two experiments using the same 
probe/primer set are in very good agreement The N0V2 gene is expressed in high to 
moderate levels across a wide variety of tissues. In this panel, expression of the NOV2 gene 
5 appears to be generally restricted to normal tissue as compared to cultured cancer cell lines. 
The NOV2 gene is most highly expressed in the salivary gland, liver, kidney, bladder, stomach 
and small intestine. Based on its homology to well characterized secreted molecules, the 
NOV2 gene product may be useful as a protein or antibody target for diseases involving any or 
all of these tissues. 

10 The NOV2 gene is widely expressed in tissues involved in central nervous system 

function, including the amygdala (CT = 30), cerebellum (CT = 32), hippocampus (CT - 28), 
thalamus (CT = 26), cerebral cortex (CT = 28), spinal cord (CT = 27-29), cerebellum, 
substantia nigra and the developing brain. There is considerable evidence that angiogenesis 
occurs in response to ischemic stroke, and that re-vascularization occurs as part of the CNS 

1 5 healing process. Since the NO V2 gene is predicted to be involved in angiogenesis, therapeutic 
up-regulation of this gene or its protein product may therefore facilitate or enhance the 
recovery process in the days following stroke. 

Panel 2D Summary: Agl385 Results from two experiments using the same 
probe/primer set are in very good agreement The NOV2 gene is expressed across a wide 

20 variety of tissue samples, with highest expression seen in normal kidney and ovarian cancer 
(CT = 25). In particular, there is substantial over/expression of this gene in ovarian cancer 
when compared to normal ovarian tissue. Thus, this gene could potentially be used to 
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distinguish ovarian cancer from normal ovarian tissue. In addition, therapeutic modulation of 
the NOV2 gene or its protein product could be useful in the treatment of ovarian cancer. 
Panel 4D/4R Summary: Agl385 Results from two experiments using the same 
probe/primer set are in excellent agreement Expression of the NOV2 gene is highest in LPS 
treated macrophages and dendritic cells (CTs - 29.7/27.7). The NOV2 gene is also expressed 
at moderate levels in LPS treated monocytes and dermal fibroblasts stimulated with IFN 
gamma. The NO V2 gene most likely encodes a novel ^characterized secreted protein that 
could be a potential protein or antibody target used in modulating the inflammatory response 
in immune mediated diseases such as rheumatid arthritis (RA), inflammatory bowel disease 
QBD), lung inflammatory diseases and infectious diseases. La addition, the presence of the 
NOV2 gene in activated dermal fibroblasts suggests a potential use for NOV2 protein product 
in the treatment of psoriasis and other related inflammatory skin diseases. (Wei et al., 
Collateral growth and angiogenesis around cortical stroke. Stroke 32:2179-84. 2001; Cheung 
et al., Induction of angiogenesis related genes in the contralateral cortex with a rat three-vessel 
occlusion model. Chin J Physiol 43:1 19-24, 2000; Marti et al., Am J Pathol 156:965-76, 
2000) 

NOV3: Leucine Rich-like 

Expression of the NOV3 gene (SC124141642__A) was assessed using the primer-probe 
sets Agl388 and Ag2455, described in Tables 24 and 25. Results of the RTQ-PCR runs are 
shown in Tables 26, 27, 28, 29 and 30. 



Table 24. Probe Name Agl388 



Primers 


Sequences 


TO 


Length 


Start 
Position 


SEQ XD NO: 


Forward 


5 9 -CTGGTAATCCTGCTQ6ACTACA- 3 » 


59.3 


22 


412 


155 


Probe 


FAM-5 ' - 

CTT1XXIAS3GACCTGCACAGCCT6-3 ' - 
TAMRA 


69.5 


23 


434 


156 


Reverse 


5 1 -AGACGAATAOMGTCGTTGT-3 1 


58.6 


21 


476 


157 



Table 25. Probe Name Ag2455 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ XD NO: 


Forward 


5 1 - 6OTGGTAATCCTGCTGGACTA- 3 * 


59.3 


21 


475 


158 


Probe 


FAM-5 1 - 

ACTTTCCAGGACCTGCACAGCCTG - 3 » - 
TAMRA 


69.9 


24 


497 


159 


Reverse 


5 » - AGACGAATACCAGGTCGTTGT- 3 ' 


58.6 


21 


540 


160 



Table 26. Panel 1.2 
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Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


1.2tinl617f_ 
a&1388 


1.2tml617f 
agl388 




0.9 


Renal ca. 786-0 


0.3 


Heart ffptal i 


0.7 


Renal ca. A498 


0.2 




0.2 


Renal ca. RXF 393 


1.7 


Pancreatic ca CAP AN 2 


0.2 


Renal ca, ACHN 


0.0 


Aftrpnal ftlanrl Irtew 1ot*\ 


6,1 


Renal ca. UO-31 


0.2 


ThvrniH 


0.9 


Renal ca. TK.-10 


0.0 


iJOXXV (Xly gJUAlllx 


18.3 


Liver 


1.7 


P1+11 "Statu 


0.0 


Liver ("fetal. 


2.0 


Drain ^IcuU/ 


1 1 

X. 1 


T ivf*r ca flipnafAhlast 1 HenOG 


2.9 


Dlain ^wnoiej 


AUtJ 


T nno 


1.6 


DIcUXL ^dlliyglului/ 


7.4 


T lino 1 ffetal ■ 


0.4 


Jji<tui ^i»PXPiH>ixiixxi/ 


100 0 

XVV*V 


Tjiiiff ca fsirna.il celli 


1.3 


T^vck'nt iri inr%A/*ot»rnilPi 
DlaXXX ^llippiK>allip Ub J 


12.4 


T imp ca (small cell, NCT-H69 


6.6 


Rrain ei rmicl 


20.2 


Luiiff ca cell var i SHP-77 

L^UIlg vdi ^a»wuu J fix* J Wilt / f 


0.0 




20.4 


Lune ca flame celTVNCI-H460 


0.9 


OpUlai. COXU- 


1 6 

X.U 


Twiner ca ^tuiti-^Tn crII"^ A ^40 


2.7 


fTsTC csk fa1Wsi«tmi TTR7-Mfi 


3.3 


T,imp ca rnnti-<; celfi NCT-H23 


0.3 


V>1>0 wit. \j^l\Jf iXZ>ll\sj UHO 1V1VJ 


3.4 


Liin? ca fnon-s celli HOP-62 


0.0 




1.1 


Lime ca Cnon^s eft NCI-H522 


0.5 


HNS ca * (mmtv met i SK-N-AS 


2.5 


Lung ca. fsouarrLi SW 900 


1.3 




1.3 


Limp ca. fsauam. i NCI-H596 


3.3 




1.7 


M^anmnarv ffland 


3.3 


PNSca folio, 


07 


&Teast ca * foL effiisioni MCF-7 


6.3 


WiO I/O* \.£»IXv/ 1 


0.0 


Rrca<d: ca* /nl eft MDA-MB-231 


0.2 




0.2 


Breast ca.* fnL effiiskml T47D 


15.6 


IxCafl 


1 0 

x»u 


Breast ca_ BT-549 

X>WCIO» vo* X-F X *J 


0.5 


O&JvfCUftX IXLUSK«1C ^HCW JWJL J 


0.2 


Breast ca_ MDA-N 


0.3 


Rrwi^ mammx/ 

OVUIC IIFtlt HFW 


38.4 


Ovary 


0.6 


TKvmiiQ 


0.9 


Ovarian ca. OVCAR-3 


2.9 


OjJxVWX 


6.8 


Ovarian ca. OVCAR-4 


0.7 


T \rtYmK YtrtHf* 


6.0 


Ovarian ca. OVCAR-5 


13 


f^nl r»T pf* ta 1 


0.5 


Ovarian ca. OVCAR-8 


LI 


Sttfvmacfi 
ijiuuiauii 


60.7 


Ovarian ca. IGEROV-1 


5.7 


&mal1 intestine 


5.9 


Ovarian ca.* f ascites) SK-OV-3 


3.9 


Colon ca. SW480 


0.1 


Uterus 


2.4 


Colon ca.* (SW480 met)SW620 


1.2 


Placenta 


1.8 


Colon ca.HT29 


0.2 


Prostate 


2.4 


Colon ca.HCT- 116 


0.4 


Prostate ca* (bone met)PC-3 


0.3 


Colon ca, CaCo-2 


1.1 


Testis 


4.2 


83219 CC Well to Mod Diff 
(OD03866) 


2.7 


Melanoma Hs688(A).T 


0.2 


Colon ca.HCC-2998 


6.9 


Melanoma* (met) Hs688(B).T 


0.7 


Gastric ca.* (liver met) NC1-N87 


0.5 


Melanoma UACC-62 


0.1 
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Bladder 


9.7 


Melanoma M14 


0.0 


Trachea 


4.8 


Melanoma LOX IMVT 


0.0 


Kidney 


0.8 


Melanoma* (met) SK-MEL-5 


0.0 


Kidney (fetal) 


0.4 







Table 27. Panel 1.3D 





Relative 
Expression(%) 




Relative 
Expression(%) 


Tissue Name 


13dtm4554f 
ag2455 


Tissue Name 


13dtm4554f_ 
ag2455 


Liver adenocarcinoma 


0.0 


Kidney (fetal) 


0.0 


Pancreas 


1.4 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAP AN 2 


0.0 


Renal ca. A498 


0.0 


Adrenal gland 


6.0 


Renal ca. RXF 393 


1.2 


Thyroid 


2.0 


Renal ca. ACHN 


0.0 


Salivary gland 


1.8 


Renal ca.UO-31 


0.0 


Pituitary gland 


1.4 


Renal ca.TK-10 


0.0 


Brain (fetal) 


5.1 


Liver 


0.0 


Brain (whole) 


32.3 


Liver (fetal) 


4.9 


Brain (amygdala) 


50.7 


Liver ca. (hepatoblasf) HepG2 


2.0 


Brain (cerebellum) 


84.1 


Lung 


10.3 


Brain (hippocampus) 


72.7 . 


Lung (fetal) 


0.2 


Brain (substantia nigra) 


7.2 


Lung ca. (small cell) LX-l 


0.2 


Brain (thalamus) 


48.6 


Lung ca. (small cell) NCI-H69 


0.8 


Cerebral Cortex 


90.8 


Lung ca. (sxell var.) SHP-77 


0.0 


Spinal cord 


39.5 


Lung ca. (large cell)NCI-H460 


0.0 


CNS ca. (glio/astro) U87-MG 


1.5 


Lung ca. (non-sm. cell) A549 


0.9 


CNS ca. (gHo/astro) U-l 18-MG 


0.0 


Lung ca. (non-s.cell) NCI-H23 


0.0 


CNS ca. (astro) SW1783 


1.0 


Lung ca (non-s.cell) HOP-62 


0.0 


CNS ca.* (neuro; met ) SK-N-AS 


0.5 


Lung ca. (mn-s.cl) NCE-H522 


12 


CNS ca. (astro) SF-539 


0.0 


Lung ca. (squam.) SW 900 


0.0 


CNS ca. (astro) SNB-75 


0.0 


Lung ca. (squam.) NQ-H596 


2.7 


CNS ca. (gho) SNB-19 


3.1 


Mammary gland 


U 


CNS ca. (gho) U251 


0.0 


Breast ca.* (pL effusion) MCF-7 


0.8 




A A 


Breast ca.* (pLel) MDA-MB-231 


0.0 


Heart (fetal) 


1.1 


Breast ca.* (pL effusion) T47D 


1.9 


Heart 


0.0 


Breast ca. BT-549 


0.0 


Fetal Skeletal 


2.5 


Breast ca. MDA-N 


0.0 


Skeletal muscle 


1.1 


Ovary 


0.4 


Bone marrow 


36.9 


Ovarian ca. O VC AR-3 


2.6 


Thymus 


21.3 


Ovarian ca. O VCAR-4 


0.0 


Spleen 


100.0 


Ovarian ca. OVCAR-5 


1.1 


Lymph node 


29.3 


Ovarian ca. O VCAR-8 


0.8 


Colorectal 


0.2 


Ovarian ca.IGROV-1 


0.8 


Stomach 


0.6 


Ovarian ca.* (ascites) SK-OV-3 


0.0 
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4.0 


Uterus 


3.0 


Pn1«n ra 9W4R0 


0.0 


Placenta 


9.2 


Colon ca.* (SW480 met)SW620 


2.4 


Prostate 


2.0 


Colon ca.HT29 


0.8 


Prostate ca * (bone met)PC~3 


0.0 


Colon caHCT-1 16 


0.0 


Testis 


6.6 


Colon ca.CaCo-2 


9.3 


Melanoma Hs688(A).T 


0.0 


83219 CC Well to Mod Dill 


3.2 


Melanoma' 1 ' fmetl Hs688(B).T 


0.0 


Colon ca. HCC-2998 


0.9 


Melanoma UACC-62 


0.0 


Gastric ca* (liver met) NCI-N87 


0.0 


Melanoma M14 


0.0 


Bladder 


2.9 


Melanoma LOX IMVI 


0.0 


Trachea 


5.3 


Melanoma* (met) SK-MEL-5 


0.0 


Kidney 


0.0 


Adipose 


0.0 



Table 28. Panel 2D 



Tissue Name 


ACVwUVC 

£xpression(%) 


Tif*1afivf* 

Expression(%) 


2Dtm2328f 
agl388 


2dtm4516f„ 
ag2455 


Normal Colon GENPAK 061003 


5.9 


17.6 


83219 CC Well to Mod Diff (OD03866) 


10.1 


9.0 


83220 CCNAT (OD03866) 


3.2 


18.8 


83221 CC Gr.2 rectosigmoid (OD03868) 


4.2 


4.2 


83222 CC NAT (OD03868) 


10.9 


2.7 


83235 CCModDifF(ODO3920) 


0.0 


4.0 


83236 CC NAT (ODO3920) 


5.0 


3.0 


odJ.5 / U-C- vir.z ascend, colon ^uu\J3y/ 1 ) 


o 0 




83238 CC NAT (OD03921) 


2.4 


17.0 


83241 CC from Partial Hepatectomy (ODO4309) 


5.2 


0.0 


83242 liver NAT (ODO4309) 


0.0 


0.0 


87472 Colon mets to hmg (OD0445 1-01) 


11.0 


17.1 


87473 Lung NAT (OD04451-02) 


23.8 


20.2 


Normal Prostate Qontech Af 6546-1 


6.3 


4.7 


84140 Prostate Cancer (OD04410) 


11.2 


12.6 


84141 ProstateNAT{OD04410) 


0.0 


1L9 


87073 Prostate Cancer (OD04720-01) 


0.0 


4.4 


87074 Prostate NAT (OD04720-02) 


3.5 


12 


Normal Lung GENPAK 061010 


25.0 


23.8 


83239 Lung Met to Muscle (OD04286) 


0.0 


4.3 


83240 Muscle NAT (OD04286) 


8.5 


0.0 


84136 Lung Malignant Cancer (OD03 126) 


8.5 


11.1 


84137 Lung NAT (OD03126) 


0.0 


15.3 


84871 Lung Cancer (OD04404) 


6.8 


0.0 


84872 Lung NAT (OD04404) 


15.0 


18.2 


84875 Lung Cancer (OD04565) 


2.8 


14.8 


84876 Lung NAT (OD04565) 


5.0 


13.8 
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R^O^O T tula Pstnrer /TjD04?T7-01 i 


2.4 


0.0 


R^Q7ft T lma MAT (C\T%(W)'\lJCO\ 

O-Jy / V AjUHg I'i-f*- i- \\JxJ\rr£.D 1 


6.4 


0.0 




0.0 


0.0 


R**7 S/\ T iwr >J AT ffYIWtt 1 0 1 

OJXjA) IjIVCI 1NXYJL yV^JL^VJ*t j 1\JJ 


4.8 


0.0 


o*ri37 JVlCAaDOIIIft IVICES uJ I^UUg ^VAL/v*rJjCA / 


2.7 


0.0 


R41 3R T una "MAT fHTlfid^ 1 1 
Ctt I do Lung 1N/\A yyjxJyJHJ/. 1 ) 


13.5 


31.4 




0.5 


4.7 




9.8 


7.5 


R^7R7 If i/4tiav MAT fnnftl^fti 


1.6 


2.1 




2.3 


10.2 


oj /oy Kiqney in a 1 ^uivUhj 


0.0 


0.0 


00 /yu JMcmcy oa, uiear ecu rype [ijiJuHj^xj j 


12.0 


10.4 






10.0 


/yz JUuDCy v-a, iNuciear graue j ^uJi^vrtj^toj 


5.6 


2.5 


Q11Q1 Virlrxoxr XT AT //YT\A/l7/i9A 

53 /y^ Jsjcmcy na i ^\juu*fr3*to> 




1.4 


o /4 /4 J^ioncy Uaiicer ^UjLJv**ozz-ui ) 




21.9 


WtAI* YiA+xa.*T "MAT ^r^TIAA^OO (Wi 
o f*t fj JvluDCy IN A X [\)U\rtOZZ-\Jj ) 




5.5 


ojy /j isjcmcy uaiicer \kjlj\jhhj\j-\j i j 


0.0 


0.0 


q^qia viAnMT mat /7~vnnA/i^n_fV3^ 
o Dy /4 JsjLaJiey iN/vi ^ujjiw-^ou-vo j 


00 

ViV 


0.0 


t?*«st*h4i<tr i~~*nnr\m' /^Intvl'AnVi ft 1 O/WCAT 


00 


9.1 


WAT r**l/\Ti+«*r»'h 81 9n^HR 


53 


2.6 


jSsiuB&y uancer oioiit^cii oizuoi j 


00 

v.v 


0.0 


7^«i0ti XT AT r^1/\**+ A />Vi CI OfVCI 4 
iSJlOllCy JNAI U10BICCX1 olZl/014 


0 0 

V.V 


0.0 




74 7 


32.5 


v\Aw\j mat rirkwifevii Qnin^7i 


8.4 


0.0 


Mnrmftl TTt«mia frFKTP AJC OfitOI R 


3.7 


2.0 


TTfpnic rWm* fiT^NTP AIT ftfvdftl 1 


5.7 


2.3 


Mramal Thvmi«1 Plivntorli A4- />^7fi-l 
rNOIXDaJ lXtyXUiO ^lUutCul A~ uP/U**J 


32 


4.4 


xnyroia v^dBcex oiiiNx a.p^ uowiw 


1 1 

JrX 


2.4 


Thinni/I PatiPM. ITsAnTDOTfRM A^A71 S7 


44 


9.3 


nri.,__ • j xj a t i>JVTTT?rwTRxj A^rt7 1 ^7 
liiyroiu iNAl UN V z I Jv^HjrrUN AjUZ 1 3 j 


00 


11.0 


Mntmal Pw»ac1- rtTTMP A "IT ftflfllQ 




23.3 


o/*qt7 T3v«»»»c+ r'ork^fvr f rvrviA^££\ 


09 

v.^ 


11.1 


Rr^cf r*fltirtf*r fCiTiOd^OCLn 1 ^ 


33.9 


39.0 


R^Q7^ PrfMict rfltirPT Ayfetc rOT)fUl SQO-ft^^ 


92.0 


76.8 


Of\Jf\J DicajHi Vrctu^d ivxcuai* u»oJU> y\JXJ\rT\}J*J^J'J ) 


100.0 


100.0 


VJfJGINx xVlx JDlCaov VxilllVAyl UWHAAJ 


0.0 


12.2 


DlCaSl- v^UlL'Cr XvCb. VJCu* lu*-^ 


5.5 


13.7 




0.9 


2.6 




0.0 


5.2 


Breast Cancer 1W1TROGEN A209073 


6.0 


4.2 


Breast NAT 1NVITR0GEN A2090734 


4.6 


12.6 


Normal Liver GENPAK 061009 


2.7 


0.0 


Liver Cancer GENPAK 064003 


3.3 


1.3 


Liver Cancer Research Genetics KNA 1025 


9.0 


2.3 
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Liver Cancer Research Genetics RNA 1026 


D.O 


1.0 


Paired Liver Cancer Tissue Research Genetics RNA 6004-1 


a a 
O.U 


3.0 


Paired Liver Tissue Research Genetics RNA 6004-N 


A A 

0.0 


2.0 


Paired Liver Cancer Tissue Research Genetics RNA 6005- 1 


o.Z 


Z.l 


Paired Liver Tissue Research Genetics RNA 6005-N 


0 1 
0.1 


A A 
U.U 


Normal Bladder GENPAK 061001 


110 

11. o 


n o 


Bladder Cancer Research Genetics RNA 1023 


/.z 


l.y 


Bladder Cancer INVllROGEN A302173 


/C A 
O.U 


u 


87071 Bladder Cancer (OD04718-01) 


1 < 
I, J 


Z.o 


87072 Bladder Normal Adjacent (OD04718-03) 


11.3 


1 A 

l.y 


Normal Ovary Res, Gea 


A 1 


2.1 


Ovarian Cancer GENPAK 064008 


O A 

5.4 


1 £ 
l.O 


87492 Ovary Cancer (OD04768-07) 


A A 
0.0 


Z.l 


87493 Ovary NAT (OD04768-08) 


A A 
U.U 


A A 
U.U 


Normal Stomach GENPAK 061017 


O.O 


IS. A 


Gastric Cancer Clontech 9060358 


2.1 


A Q 
4.5 


NAT Stomach Clontech 9060359 


6.0 


7.1 


Gastric Cancer Clontech 9060395 


11.0 


1.5 


NAT Stomach Clontech 9060394 


3.6 


9.9 


Gastric Cancer Clontech 9060397 


3.1 


0.0 


NAT Stomach Clontech 9060396 


0.0 


4.3 


Gastric Cancer GENPAK 064005 


0.0 


6.8 


Table 29. Panels 4D/4R 




Relative Ex] 


pression(%) 


Relative 
Expression(%) 


Tissue Name 


4Dtml781f 
»gl388 


4rtml790f 
acl388 


4Di4tm4260f a 
g24S5_al 


93768 Secondary Thl aiid-CD28/am>CD3 


2.6 


2.9 


5.3 


93769 Secondary Th2 anti-CD28/anti-CD3 


4.9 


3.7 


6.5 


93770 Secondary Trl anti-CD28/anti-CD3 


9.9 


3.4 


5.1 


93573 Secondary Thl resting day 4-6 inlL-2 


12.0 


12.2 


6.8 


93572 Secondary Th2 resting day 4-6 in IL-2 


12.1 


16.4 


14.9 


93571 Secondary Trl resting day 4-6 in IL-2 


115 


16.2 


25.2 


93568 primary Thl anti-CD28/anti-CD3 


5.0 


62 


1.8 


93569 primary Th2 anti-CD28/anti-CD3 


4.6 


5.5 


L0 


93570jprimaryTrl antirCD28/anti-CD3 


5.8 


4.0 


1.4 


93565_j3rimaryThl resting dy 4-6 in IL-2 


31.2 ' 


100.0 


23.4 


93566 primary Th2 resting dy 4-6 in IL-2 


36.1 


55.1 


27.2 


93567 primary Trl resting dy 4-6 in EL-2 


22.1 


4.9 • 


28.0 


93351 CD45RA CD4 lymphocyte anti-CD28/anti- 
CD3 


0.0 


0.9 


2.4 


93352 CD45RO CD4 lymphocyte_anti-CD28/arrri-- 
CD3 


3.6 


4.0 


2.2 


93251 CD8 Lymphocytes anti-CD28/anti-CD3 


3.6 


2.4 


2.5 


93353„chronic CD8 Lymphocytes 2ryjresting dy 4-6 
in IL-2 


3.7 


3.0 


0.0 
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93574_chronic CD8 Lymphocytes 2ry_activated 


3.7 


3.6 


3.4 


CT>4 urine 


7.3 


1L6 


17.4 


^V) S \) S**r*nftrintv Th 1 /TTi9/Tr1 jmti-nDQ5 CV\ 1 1 
yj£r*jj* ocwUXiuiiijr li-i-i-/ xjuz./ xii ojuii ~\~>xj-?*j wxjia ± 


39.2 


43.2 


18.5 




6.4 


4*5 


5.1 




9.4 


8.2 


5.3 




2.5 


7.5 


2.7 


93789 LAK cells IL-2+IFN gamma 


3.9 


13.7 


3.7 


93790 LAK cells IL-2+IL-18 


1.5 


1.3 


3.2 


93104 LAK cells PMA/ionomycin and IL-1& 


0.0 


0,4 


1,0 


93578 NK Cells IL-2 resting 


10.0 


9.2 


10.6 


93109_Mixed Lymphocyte ReacUon_Two Way 
MLR 


3.1 


6.9 


8.8 


93 1 10 Mixed Lymphocyte ReactionTwo Way 
MLR 


0.0 


1.4 


4.0 


93 1 1 l_Mixed Lymphocyte ReactkmTwo Way 

IVLLlv 


6 7 

U. f 


6.0 


6.5 




9 7 


12.5 


5.9 




5 0 


12.2 


2.7 




5 6 


5.1 


4.7 


yjlfty JKJaiuDS Xp Coll/ UODe 


6 ft 

VI. o 


5.7 


4.7 


93250 Ramos (B cell) ionomycin 


4.1 


48.3 


9.4 


93349 B lymphocytes PWM 


7.1 


17.7 


10.3 


93350 Blymphoytes CD40LandIL-4 


21.8 


2.7 


36.9 


92665 EOL-1 (Eosinophil) dbcAMP differentiated 


100.0 


65.1 


100.0 


93248_EOI^l 

i \Xr\c?vnF*r\vX\ rllvr» A"Hil l^/P*Kif Airvru\yww v vn 
^liOSlIlCjpilli y QDCAIvJLr/JL JVlAlUlH/JuiyUIIl 


17 6 


35.4 


37.9 


?3Jiju jljciiuiiuc i^-ciis none 


1 4 


2.0 


0.0 


0^1« TkmHWtir PpIIq T P<3 1 00 no/ml 


0.0 


0.0 


2.5 


01T7< TWwlriiif fVllc ar»ti_mdO 


0.0 


0.7 


0.7 


/ /*t raoiiocytcs iesimg 


10 s 


23.2 


18.7 


so / /o Monocytes lto ju ng/mi 




62 


3.0 


iOJOi JMaCTOf/JuageS IcSUJUg 


2 X 


5.1 


5.5 


01^R*> AAar^rrMrdinoM! T PQ 1 0H tio/m1 
IVlaGnypilagcS JLJro 1W HgTJUU 






1.6 


93098 HUVEC (Endothelial) none 


0.0 


0.1 


0.0 


93099 HUVEC (l^dothelial) starved 


0.0 


0.0 


0.0 


93100 HUVl^ (Endothelial) juVlb 


0.0 


0.2 


0.0 


93779 HUVEC (Endothelial) IFN gamma 


0.0 


0.0 


0.0 


93102_HUVEC (Endothelial)_TNF alpha + IFN 
gamma 


0.0 


0.0 


0.0 


93101 HUVEC endothelial) TNF alpha + HA 


0.0 


0.1 


0.0 


93781 HUVEC (Endothelial) IL-11 


0.0 


0.0 


0.0 


93583 Lung Microvascular Endothelial Cells none 


0.0 


0.0 


0.0 


93584_Lung Microvascular Endothelial CellsJTNFa 
(4 ng/ml) and ILlb (1 ng/ml) 


0.0 


0.4 


0.0 


92662 Microvascular Dermal endothelium none 


0.0 


0.4 


0.0 


92663_Microsvasular Dermal endotheHumJTNFa (4 
n^/ml) and ILlb (1 ng/ml) 


0.0 


0.3 


0.0 


93773 Bronchial epithelium TNFa (4 ng/ml) and 


1.5 


ao 


0.0 
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ILlb (lng/rnl)** 








93347 Small Airway Epithelium none 


0.0 


0.0 


0.0 


93348JSmall Airway EpitheHinnJTNFa (4 ng/ml) 
and ILlb (lng/rnl) 


0.0 


0.2 


0.7 


92668 Coronery Artery SMC resting 


1.3 


0.0 


0.0 


92669 Coronery Artery SMC TNFa (4 ng/ml) and 
ILlb (1 ng/ml) 


0.0 


0.0 


0.0 


93107 astrocytes resting 


0.0 


0.5 


0.0 


93 108_astrocytesJTNFa (4 ng/ml) and ILlb (1 
ng/ml) 


0.0 


0.0 


0.0 


92666 KlJ-812 (Basophil) resting 


1.9 


5.6 


3.5 


92667 KU-812 (Basophil) PMA/ionoycin 


2.4 


6.7 


3.9 


93579 CCD1106(Keratinocytes) none 


0.0 


0.0 


0.0 


93580_CCD1 106 (Keratmocytes)JTNFa and IFNg 
** 


0.0 


0.4 


0.0 


93 70 1 T iver Pirrhnst s 


10.7 


1.8 


7.3 




2.5 


2.6 


1.5 




0.0 


4.5 


3.8 




0.0 


2.3 


0.0 


93360 NOI-H292 IL-9 


1.3 


0.4 


0.5 


93359 NCH-H292 IL-13 


0.0 


0.4 


0.0 


93357 NCI-H292 IFN gamma 


0.0 


0.5 


0.0 


93777 HPAEC - 


0.0 


0.0 


0.0 


93778 HPAEC H-l beta/TNA alpha 


0.0 


0.1 


0.4 


93254 Normal Human Lung Fibroblast none 


0.0 


0.8 


0.0 


93253 JSformal Human Lung Fibroblast TNFa (4 
t\ff/mft and TT^-IH (\ rtf?/infi 

*Mj£J ±±111 dim JUu^llI y_JL Hf^f AUJ.J 


0.0 


0.6 


0.0 


93957 Normal Human Lime Fibroblast IL-4 


0.0 


0.0 


0.0 


93256 Normal Human Lung Fibroblast IL-9 


0.0 


0.0 


0.0 


93255 Normal Human Lung Fibroblast H-13 


0.0 


0.0 


0.0 


93258 Normal Human Lung Fibroblast IFN gamma 


0.0 


0.0 


0.0 


93106 Dermal Fibroblasts CCD1070 resting 


0.0 


0.2 


0.0 


93361 JDermal Fibroblasts CCD1070JTNF alpha 4 
ng/ml 


8.9 


19.2 


9.4 


93 1 05_Dermal Fibroblasts CCD1070JL-1 beta 1 
ng/ml 


0.0 


0.0 


0.5 


Q^779 ffermal fibroblast IFN panrcma 


0.0 


0.0 


0.0 


93771 dermal fibroblast IL-4 


0.0 


0.0 


0.0 


93259 IBD Colitis 1** 


2.9 


0.2 


0.9 


93260 IBD Colitis 2 


1.5 


1.1 


2.4 


93261 IBDCrohns 


1.4 


0.5 


0.0 


735010 Colon normal 


34.9 


5.5 


31.0 


735019 Lung^none 


11.8 


2.7 


11.6 


64028-1 Thymus none 


1.5 


0.4 


0.9 


64030-1 Kidney none 


4.5 


6.7 


11.8 



Table 30. Panel CNSD.01 
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Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


cnslx4tmoloof_ 
ag2455 a2 ~ 


cnsixQtmol ©oi_ 
ag2455 a2 


102633 BA4 Control 


9.1 


102605 BA17PSP 


13 


102641 BA4Control2 


59.7 


102612 BA17PSP2 


8.6 


102625 B A4 Alzheimer , s2 


14.7 


102637 Sub Nigra Control 


31.8 


102649 BA4 Parkinson's 


20.1 


102645 Sub Nigra Control2 


35.7 


102656 BA4 Parkinson , s2 


51.0 


102629 Sub Nigra Alzheimer^ 


15.7 


102664 BA4 Huntington's 


5.6 


102660 Sub Nigra Parkinson's2 


29.9 


102671 B A4 Huntington's2 


29.6 


102667 Sub Nigra Huntington's 


50.1 


102603 BA4PSP 


9.6 


102674 Sub Nigra Huntmgton's2 


9.8 


102610 BA4PSP2 


22.2 


102614 Sub Nigra PSP2 


2.0 


102588 BA4 Deoression 


0.9 


102592 Sub Nigra Depression 


0.0 


102596 BA4 Depression 


8.8 


102599 Sub Nigra Depression2 


0.0 


102634 BA7 Control 


13.6 


102636 Glob Palladus Control 


43.8 


102642 BA7Control2 


31.4 


102644 Glob Palladus Control2 


100.0 


102626 BA7Alzheuner*s2 


0.0 


102620 Glob Palladus Alzheimer's 


18.3 


102650 BA7 Parkinson's 


23.4 


102628_Glob Palladus 
AIzheimer's2 


15.2 


102657 BA7 Parkinson , s2 


27.4 


102652 Glob Palladus Parkinson's 


24,9 


102665 BA7 Himtmeton's 


21.7 


102659_Glob Palladus 
Paridnson's2 


66.9 


102672 BA7 Huntineton^ 


36.8 


102606 Glob Palladus PSP 


45.4 


102604 BA7PSP 


7.7 


102613 Glob Palladus PSP2 


43.1 


102611 BA7PSP2 


0.0 


102591 Glob Palladus Depression 


12.9 


102589 BA7 Depression 


9.0 


102638 Temp Pole Control 


23.1 


102632 BA9 Control 


3.7 


102646 Temp Pole Control2 


67.9 


102640 BA9Control2 


30.4 


102622 Temp Pole Alzheimer's 


2.5 


107617 HAQ AI^Vw^ 


0.0 


102630 Temp Pole Alzheimer^ 


6.7 


102624 BA9 Alzheimer^ 


1.7 


102653 Temp Pole Parkinson's 


39.7 


102648 BA9 Parkinson's 


6.8 


102661 Temp Pole Parkinson f s2 


12.8 


102655 BA9Parkins<m's2 


15.7 


102668 Temp Pole Huntington's 


26.1 


102663 BA9 Huntington's 


21.7 


102607 Temp Pole PSP 


0.0 


102670 BA9 Huntmgton's2 


1.1 


10(2615 T6mpPolePSP2 


0.0 


102602 BA9PSP 


3.6 


102600 Temp Pole Depressian2 


4.8 


102609 BA9PSP2 


6.2 


102639 Cing Gyr Control 


36.1 


102587 BA9 Depression 


8.5 


102647 CingGyrCtontrol2 


28.9 


102595 BA9Depression2 


0.0 


102623 Cing Gyr Alzheimer's 


7.0 


102635 BA17 Control 


12.7 


102631 Cing Gyr Alzheimer's2 


0.0 


102643 BA17Control2 


36.0 


102654 Cing Gyr Parkinson's 


17.7 


102627 BA17 Alzheimer^ 


5.3 


102662 Cing Gyr Parkmsom's2 


14.1 


102651 BA17 Parkinson's 


23.5 


102669 Cing Gyr Huntington's 


52.1 


102658 BA17Parkroson's2 


18.3 


102676 Cing Gyr Huntington^ 


8.5 


102666 BA17 Huntington's 


24.9 


102608 Cing Gyr PSP 


0.0 


102673 BA17Huntington's2 


6.8 


102616 Cing Gyr PSP2 


0.6 


102590JBA17 Depression 


3.7 


102594 Cing Gyr Depression 


5.0 
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102597 BA1 7 Depression | 6.6 [102601 Cing Gyr Depression 



3.4 



Panel 1.2 Summary: Agl388 Expression of the NOV3 gene in the samples on this 
panel seems to be restricted, in large part, to normal tissues. The NOV3 gene is most highly 
expressed in a sample derived from cerebellum (CT = 26), Expression of this gene is also 
prominent in stomach. Based upon this pattern of expression, the expression of this gene 
might be of use as a marker of cerebellar or stomach tissue. 

Among CNS samples, the NOV3 gene is expressed in cerebellum, amygdala, 
hippocampus, thalamus, cerebral cortex and spinal cord. This result is consistent with what is 
observed in Panel 1.3D; please see below for summary of potential implications of the 
expression of this gene in the central nervous system. 

The NOV3 gene encodes a type 1 membrane protein with several leucine-rich-repeat 
domains, indicating that this gene product maybe involved in extracellular signalling and/or 
interactions with the extracellular matrix. Among metabolically relevant tissues, this gene is 
expressed at low but significant levels in the adrenal gland, thyroid, heart and liver. As a 
potential extracellular signalling molecule, the NOV3 gene product may serve as an antibody 
target for diseases involving any or all of these tissues. 

Panel 1.3D Summary: Ag2455 Expression of the NOV3 gene in this panel is largely 
restricted to normal brain and normal lymphoid tissues. Highest expression of this gene is 
detected in spleen (CT = 30), with lower but significant expression in lymph node, bone 
marrow and thymus. Thus, the expression of this gene might be useful as a marker of 
lymphoid tissue. 

Moderate and roughly equivalent expression is also detected in several regions of the 
CNS including amygdala, cerebellum, substantia nigra, hippocampus, thalamus, cerebral 
cortex and spinal cord. In Drosopbilia, the LRR region of axon guidance proteins has been 
shown to be critical for function (especially in axon repulsion) (ref 1). Since the NOV3 gene 
encodes a leucine-rich-repeat protein that is expressed across all brain regions, it is an 
excellent candidate neuronal guidance protein for axons, dendrites and/or growth cones in 
general. Therefore, therapeutic modulation of the levels of this protein, or possible signaling 
via this protein, may be of utility in enhancing/directing compensatory synaptogenesis and 
fiber growth in the CNS in response to neuronal death (stroke, head trauma), axon lesion 
(spinal cord injury), or neurodegeneration (Alzheimer's, Parkinsons, Huntington's, vascular 
dementia or any neurodegenerative disease). 

Panel 2D Summary: Agl388/Ae2455 Results from two experiments using different 
probe/primer sets are in good agreement Strikingly, expression of the NOV3 gene is highest 
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in two metastatic breast cancer samples (CT = 31-32), and is also detectable in several other 
breast cancer samples, In addition, there appears to be a moderate association with 
overexpression of the NOV3 gene in kidney cancers when compared to their normal adjacent 
tissues, as 6 of 9 pairs show this pattern of expression. Thus, expression of this gene could be 
used as a marker for the detection of breast or kidney cancer. In addition, therapeutic down 
modulation of the NOV3 gene product, through the use of antibodies or small molecule drugs, 
may be useful for the treatment of breast or kidney cancer. 

Panel 4D/4R Summary: Agl388/Ae2455 Significant expression of the NOV3 gene 
is detected in bone marrow, spleen, and lymph node, as well as in the thymus in one 
experiment. These results are consistent with what is observed in Panel 1.3D. In addition, 
differential NOV3 gene expression is observed in the eosinophil cell line EOL-1 under resting 
conditions over that in ECML-1 cells stimulated by phorbol ester and ionomycin. Furthermore, 
unstimulated T lymphocytes (Thl, Th2, and Trl) expressed this gene at higher levels than 
anti-CD28 + anti-CD3-stimulated T cells. Thus, the NOV3 gene may be involved in both 
eosinophil and T lymphocyte function. Antibodies raised against the NOV3 protein that 
stimulate its activity may be useful in reduction of eosinophil activation and may therefore be 
useful therapeutic antibodies for asthma and allergy, and also as anti-inflammatory 
therapeutics for T cell-mediated autoimmune and inflammatory diseases. Furthermore, the 
isolated extracellular domain of the NOV3 protein may likewise function as a protein 
therapeutic in the treatment of asthma, emphysema, and allergy, as well as in other 
autoimmune and inflammatory diseases such as rheumatoid arthritis, inflammatory bowel 
disease, and psoriasis. 

Panel CNSD.01 Summary: Ae2455 Among the samples on this panel, the NOV3 
gene is most highly expressed in the globus palladus, a region of the basal ganglia involved in 
the control of movement; various inputs to the globus palladus are lost in Parkinson's disease 
and Huntington' disease. Since there is evidence that leucine-rich repeat proteins are critical 
in axonal guidance, the protein encoded by the NOV3 gene may be important in the treatment 
of Parkinson's and/or Huntington's disease by stimulating neuroregeneration and/or stem cell 
implantation for the establishment of connectivity. Likewise modulation of the activity of this 
protein may serve to slow or stop neurodegeneration in these diseases. (Battye et al., Repellent 
signaling by Slit requires the leucine-rich repeats. J.NeuroscL 21: 4290-4298,2001.) 

NOV4: Cathepsin-L Precursor-like 

Expression of the NOV4 gene (GMba39917_A) was assessed using the primer-probe 
sets Ag2453 described in Table 31. 
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Table 31 . Probe Name Ag2453 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID HO: 


Forward 


5 1 - CTCTGGAAGGGCAGATGTTT- 3 • 


59.3 


20 


473 


161 


Probe 


PAM-5'- 

rGGAAAACAGGCAAACTTATCTCACTGA- 
3 1 -TAMRA 


66.9 


28 


493 


162 


Reverse 


5 ' - CCAGAGCAGTCTACCAGATTGA- 3 ■ 


59.5 


22 


527 


163 



Expression of this gene in panels 1.3D, 2D, 4D, and Cns_Neurodegeneration_V1.0 
5 was low/undetectable (Ct values >35) in all samples (data not shown). 

NOV5: Fatty Acid-Binding Protein-like 

Expression of the NOV5 gene (GMba381 18_A) was assessed using the primer-probe 
set Ag2456, described in Table 32. Results of the RTQ-PCR runs are shown in Tables 33, 34, 
35, 36, and 37. 



Table 32. 


Probe Name Ag2456 


Primers 


Sequences 


TM 


IiGngth 


Start 
Position 


SEQ XD 
NO: 


Forward 


5 1 -AGTGGTGGAGTGTGTCATGAA-3 » 


59 


21 


404 


164 


Probe 


TET-5 * - 

CAATGTCACCTGTACl'CGGATCTATGA- 3 ' - 
TAMRA 


64.5 


27 


425 


165 


Reverse 


5 1 - CTGTCCAAAGTGATGATGGAA- 3 > 


58.6 


21 


468 


166 



Table 33. Panel 1.3D 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression^) 


13dtm3778t 
**2456 


lJdtm3778t 
ag2456 


Liver adenocarcinoma 


2.7 


Kidney (fetal) 


3.0 


Pancreas 


4.2 


Renal ca. 786-0 


3.6 


Pancreatic ca. CAP AN 2 


1.0 


Renal cat A498 


20.6 


Adrenal gland 


2.3 


Renal ca.RXF 393 


2.0 


Thyroid 


4.0 


Renal ca. ACHN 


0.8 


Salivary gland 


2.3 


Renal ca.UO-31 


12.4 


Pituitary gland 


3.3 


Renal ca TK-10 


1.3 


Brain (fetal) 


15.6 


Liver 


0.9 


Brain (whole) 


5.4 


liver (fetal) 


6.1 


Brain (amygdala) 


14.6 


Liver ca. (hepatoblast) HepG2 


2.9 


Brain (cerebellum) 


4.6 


Lung 


28.9 


Brain (hippocampus) 


71.2 


Lung (fetal) 


7.8 


Brain (substantia nigra) 


7.9 


Lung ca. (small cell) LX-1 


4.2 


Brain (thalamus) 


11.7 


Lung ca. (small cell) NCI-H69 


14.3 
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Cerebral Cortex 


12.4 


Lung ca. (s.cellvar.) SHP-77 


20.9 


Spinal cord 


13.7 


Lung ca. (large cell)NCI-H460 


3.1 


CNS ca. (gho/astro) U87-MG 


3.6 


Lung ca. (non-sm. cell) A549 


3.3 


CNS ca, (gUo/astro) U-118-MG 


1.7 


Lung ca. (non-s.cell) NCLH23 


7.7 


CNS ca. (astro) SW1783 


0.7 


Lung ca (non-s.cell) HOP-62 


1,9 


CNS ca* (neuro; met ) SK-N-AS 


25.3 


Lung ca. (non-s.cl) NCI-H522 


0.4 


CNS ca. (astro) SF-539 


1.4 


Lun£ ca. (squam.) SW 900 


0.5 


CNS ca. (astro) SNB-75 


1.2 


Lung ca. (squam.) NCI-H596 


9.7 


CNS ca. (glio) SNB-19 


0.7 


Mammary gland 


15.9 


CNSca.(glio)U251 


0.4 


Breast ca.* (pi. effusion) MCF-7 


1.2 


CNS ca. (glio) SF-295 


0.4 


Breast ca.* (plef) MDA-MB-231 


20.9 


Heart (fetal) 


7.9 


Breast ca.* (pi. effusion) T47D 


0.5 


Heart 


12.5 


Breast ca. BT-549 


32.3 


Fetal Skeletal 


14.3 


Breast ca. MD A-N 


1.3 


Skeletal muscle 


4.3 


Ovary 


1.2 


Bone marrow 


6.9 


Ovarian ca. OVCAR-3 


2.1 


Thymus 


4.2 


Ovarian ca. OVCAR-4 


0.1 


Spleen 


17.1 


Ovarian ca. OVCAR-5 


4.1 


Lymph node 


6.6 


Ovarian ca. OVCAR-8 


4.7 


Colorectal 


7.7 


Ovarian ca. IGROV-1 


2.5 


Stomach 


16.0 


Ovarian ca.* (ascites) SK-OV-3 


9.5 


Small intestine 


23.0 


Uterus 


3.4 


Colon ca. SW480 


14.6 


Placenta 


21.8 


Colon ca* (SW480 met)SW620 


10.3 


Prostate 


2.6 


Colon ca. HT29 


6.0 


Prostate ca.* (bone met)PC-3 


6.7 


Colon ca. HCI^l 16 


23.2 


Testis 


7.4 


Colon ca. CaCo-2 


13.1 


Melanoma Hs688(A).T 


0.7 


83219 CC Well to Mod Diff 
(OD03866) 


16.5 


Melanoma* (met) Hs688(B).T 


0.6 


Colon ca.HCC-2998 


253 


Melanoma UACC-62 


2.5 


Gastric ca.* (liver met) NCI-N87 


17.0 


Melanoma M14 


2.5 


Bladder 


3.7 


Melanoma LOX IMVI 


16.8 


Trachea 


20.0 


Melanoma* (met) SK-MEL-5 


100.0 


Kidney 


0.8 


Adipose 


13.4 


Table 34. Panel 2D 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


2dtm3779t 
ag2456 


2dtm3779t 
ae2456 ~ 


Normal Colon GENPAK 061003 


13.9 


Kidney NAT Qontech 8120608 


0.1 


83219 CC Well to Mod Diff 
(OD03866) 


3.3 


Kidney Cancer Qontech 8120613 


0.2 


83220 CC NAT (OD03866) 


2.7 


Kidney NAT Qontech 8120614 


0.0 


83221 CC Gr.2 rectosigmoid 
(OD03868) 


1.7 


Kidney Cancer Clontech 9010320 


1.8 


83222 CC NAT (OD03868) 


0.6 


Kidney NAT Qontech 9010321 


0.2 
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\J~J-Lr*J-J V^Vr 1V.1UU 17111 \\J±J\JD^7 -tAJ } 


A 9 


lNormai uterus oliJNJr AJs, Uo 1 0 1 o 


0.5 


83236 CC NAT (ODO3920) 


1.7 


Uterus Cancer GENPAK 06401 1 


1.6 


83237 CC Gr.2 ascend colon 
(OD03921) 


10.2 


Normal Thyroid Clontech A+ 
6570-1 


1.0 


83238 CC NAT (OD03921) 


3.1 


Thyroid Cancer GENPAK 064010 


0.6 


83241 CC from Partial 
Hepatectomy (ODO4309) 


2.6 


Thyroid Cancer INVTTROGEN 
A302152 


0.6 


83242 Liver NAT (ODO4309) 


0.3 


Thyroid NAT INVTTROGEN 
A302153 


1.4 


87472 Colon mets to lung 
(OD04451-01) 


1.4 


Normal Breast GENPAK 061019 


2.1 


87473 Lung NAT (OD04451-02) 


2.5 


84877 Breast Cancer (OD04566) 


0.7 


Normal Prostate Clontech A+ 
6546-1 


0.5 


85975 Breast Cancer (OD04590- 
01) 


2.0 


84140 Prostate Cancer (OD04410) 


2.0 


85976 Breast Cancer Mets 
(OD04590-03) 


3.1 


84141 Prostate NAT (OD04410) 


4.0 


87070 Breast Cancer Metastasis 
(OD04655-05) 


1.1 


87073 Prostate Cancer (OD0472O- 
01) 


1.1 


GENPAK Breast Cancer 064006 


1.8 


87074 Prostate NAT (OD04720- 
02) 


1.5 


Breast Cancer Res. Gen, 1024 


1.0 


Normal Lung GENPAK 061010 


11.3 


Breast Cancer Clontech 9100266 


0.8 


83239 Lung Met to Muscle 
(OD04286) 


1.4 


Breast NAT Clontech 9100265 


0,6 






Breast Cancer INVTTROGEN 


1.5 


84136 Lung Malignant Cancer 




Breast NAT INVTTROGEN 


0.7 


84137 Lung NAT (OD03126) 


20.7 


Normal liver GENPAK 061009 


0.0 


84871 Lung Cancer (OD04404) 


100.0 


liver Cancer GENPAK 064003 


0.2 


84872 Lung NAT (OD04404) 


3.3 


liver Cancer Research Genetics 
RNA 1025 


0.1 


84875 Lung Cancer (OD04565) 


36.1 


liver Cancer Research Generics 
RNA 1026 


0.2 


84876 Lung NAT (OD04565) 


2.9 


Paired liver Cancer Tissue 
Research Genetics RNA 6004-T 


0.2 


85950 Lung Cancer (OD04237-01) 


5.7 


Paired Liver Tissue Research 
Genetics RNA 6004-N 


0.6 


85970 Lung NAT (OD04237-02) 


A2 


Paired Liver Cancer Tissue 
Research Genetics RNA 6005-T 


0.2 


83255 Ocular Mel Met to Liver 
(ODO4310) 


13 


Paired liver Tissue Research 
Genetics RNA 6005-N 


0.0 


83256 Liver NAT (ODO4310) 


0.4 


Normal Bladder GENPAK 061001 


2.6 


84139 Melanoma Mets to Lung 
(OD04321) 


3.2 


Bladder Cancer Research Generics 
RNA 1023 


0.5 


84138 Lung NAT (OD04321) 


8.7 


Bladder Cancer INVTTROGEN 
A302173 


12.9 


Normal Kidney GENPAK 061008 


J 

1.0 ( 


37071 Bladder Cancer (OD04718- 
M) 


4.0 


83786 Kidney Ca, Nuclear grade 2 
(OD04338) 


J 

1.2 


37072 Bladder Normal Adjacent 
'0004718-03^ 


1 5 


83787 Kidney NAT (OD04338) 


0.7 


formal Ovary Res. Gen. 


0.2 


83788 Kidney Ca Nuclear grade 
1/2 (OD04339) 


1.3 < 


Dvarian Cancer GENPAK 064008 


5.8 


83789 Kidney NAT (OD04339) 


1.0 J 


S7492 Ovary Cancer (OD04768- 


3.1 
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07) 




83790 Kidney Ca, Clear cell type 
(OD04340) 


1-7 


87493 Ovary NAT (OD04768-08) 


1.1 


83791 Kidney NAT (OD04340) 


0,6 


Normal Stomach GENPAK 
061017 


1.5 


83792 Kidney Ca, Nuclear grade 3 
(OD04348) 


2.5 


Gastric Cancer Clontech 9060358 


0.7 


83793 Kidney NAT ( OD04348) 


0.4 


NAT Stomach Clontech 9060359 


2.4 


87474 Kidney Cancer (OD04622- 
01) 


3.0 


Gastric Cancer Clontech 9060395 


4.2 


o/*r /j Kidney in a 1 (UD04o22~03) 


A 1 

0.1 


NAT Stomach Clontech 9060394 


1.6 


85973 Kidney Cancer (OD04450- 
01) 


0.6 


Gastric Cancer Clontech 9060397 


4.6 


85974 Kidney NAT (OD04450-03) 


0.3 


NAT Stomach Clontech 9060396 


0.8 


Kidney Cancer Clontech 8120607 


0.0 


Gastric Cancer GENPAK 064005 


3.2 



Table 35, Panel 3D 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expressiou(%) 


3dx4tm6021t a 
g2456 b2 


3dx4rm6021t a 
£2456 b2 


94905 _Daoy_Medulloblastoma/Ce 


O A 
Z.U 


94954_Ca Slo_Cervical 
epidermoid carcinoma 
(metastasis) sscDNA 


25.0 


94906 JTE671 - _Medulloblastom/Ce 
rebelhim sscDNA 


0.1 


94955_ES-2J3varian clear cell 
carcinoma sscDNA 


24.1 


QAQ(Y7 T\083 

Med_Mediilloblastoma/Cerebellum 

ccpO'NfA 


7 1 
/.I 


94957_Ramos/6h stim_ Stimulated 
wim irMA/ionomycm on sscjjjna 




94908JPFSK-l_Primitive 
Neuroectodermal/Cerebellum ssc 
DNA 


3.8 


94958 JRamos/14h stim_ 
Stimulated withPMA/ionomycin 
14h sscDNA 


28.7 


94909 XF-498 CNS sscDNA 


0.0 


94962_MEG-01_Chronic 
myelogenous leukemia 
(megokaryoblast) sscDNA 


48.4 


94910JSNB- 

78 CNS/gKoma sscDNA 


0.7 


94963_RajiBurkitt , s 
lymphoma sscDNA 


13.1 


9491 1JSF- 

268_CNS/ghoblastoma sscDNA 


22 


94964 JDaudiJBmkitfs 
lymphoma sscDNA 


46.1 


94912 T98G Glioblastoma sscD 
NA 


0.3 


94965 JJ266_B-cell 
plasmacytoina/myeloma sscDNA 


1.9 


96776_SK-N-SHJ^euroblastoma 
(metastasis) sscDNA 


7.4 


94968_CA46_Burkitfs 
lymphoma sscDNA 


22.0 


94913J5F- 

295_CNS/gu'oblastoma sscDNA 


0.7 


94970_RL_non-Hodgkin , s B-ceU 
lymphoma sscDNA 


10.9 


94914 CerebeUum sscDNA 


7.1 


94972 JMl_j>re-B-cell 
lyrnphoma/leiikemia sscDNA 


23.6 


96777 Cerebellum sscDNA 


2.8 


94973 Jurkat_TceU 
leukemia sscDNA 


23.4 


94916_NCI- 

H292_Mucoepidermoid lung 
carcinoma sscDNA 


28.3 


94974JTF- 

l_Erythroleukemia sscDNA 


19.1 


94917JDMS-1 14jSmall cell lung 
cancer sscDNA 


8.7 


94975 JSOT78_T-cell 
lymphoma sscDNA 


21.3 


94918J)MS-79jSmall cell lung 
cancer/neuroendocrine sscDNA 


62.6 


94977_U937_Histiocytic 
lymphomasscDNA 


40.0 
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94910 NOT-HldA <3mn11 rf*11 lima 

cancer/neuroendocrine sscDNA 


63.7 . 


y*»-y oy_js.u-o iz^iYiyeiogenous 
leukemia sscDNA 


25.7 


94990 MPT-R^fi <?Tnn11 r*41 lima 

cancer/neuroendocrine sscDNA 


90.5 


o / oy-jr^uiear ceii renai 
carcinoma sscDNA 


5.5 


94921 NCI-N417 Small cell Inner 
cancer/neuroendocrine sscDNA 


0.3 


040R1 dAnJy Clt*ar c(A\ iwial 

carcinoma sscDNA 


26.3 


94923_Na-H82_Small cell lung 


1 7 


94984JSW 839_Clear cell renal 
carcmoma sscl/jna 


A 9 


94924_Na-H157__Squamoixs cell 
lung cancer (metastasis)_sscDNA 


21.5 


94986J3401_Wilntf 
tumor sscDNA 


4.2 


y4925_NCl-H1155_Large cell 
lung 

cancer/neuroendocrine sscDNA 


0.6 


94987_Hs766T_Pancreauc 
carcinoma (LN 
metastasis) sscDNA 


2.7 


y4yzo_NOi-Jll2yyjLarge cell 
lung 

uctucerrneurocnuuunne sscuin/v. 


£1 ft. 


94988_CAPAN-l_Pancreatic 
adenocarcinoma (liver 
metastasis) sscDNA 


4.3 


04097 "Mn PT797 Timn 
y^yL ( _JS l^JHtl / Z /^iAing 

carcinoid sscDNA 


100*0 


94989_SU86.86J>ancreatic 
carcinoma (liver 
metastasis) sscDNA 


20.2 


y^yzo_ry^i-uiYiL*-i i_juung 
carcinoid sscDNA 


1.4 


y4 y yu_jt> xr cj-i_ir ancreanc 
adenocarcinoma sscDNA 


6.8 


04090 TYI Qmall r*o\\ timer 

yHyzy^juA.-i_ornaii ceu mng 
cancer sscDNA 


17.7 


f\Af%C%'\ TXT) A DimMVUt^tn 

y4yy l_llr AC_Fancreauc 
adenocarcinoma_sscDNA 


11.5 


94930_0>lo-205_Colon 




94992_MIA PaCa-2_Pancreatic 
carcinoma sscDNA 


1.7 


94931_KM12_Colon 


^1 1 


94993_CFPAC-l_Pancreatic 
ductal adenocarcinoma sscDNA 


17.5 


04019 lTlV/r9AT 9 fVkl/w 

cancer sscDNA 


5.2 


94994 PANC-l Pancreatjc 
epithelioid ductal 
carcinoma sscDNA 


7.0 


04011 MPTTT7t^ rV\1nm 

cancer sscDNA 


63.6 


y*\yy\>_ l z4_i3J&aaer carcinrna 
transitional cell) sscDNA 


16.7 


94935 JJW48_Colon 

aUGuUCaiCmoma SSCUJNA. 


A 1 


94997_5637_Bladder 
carcmoma sscDNA 


19.6 


94936jSWlll6_Colon 

aUCllOCalCJllOllJa. SSCJJXNxV 


3.0 


94998„HT-1 197_Bladder 
carcinoma sscDNA 


13.2 


04017 TQ 174T fVlfm 

adenocarcinoma sscDNA 


12.8 


94999_UM-UC.3J31adder 
carennna ^naiisitionai 
cell)_sscDNA 


5.7 


0401 R fViloTi 

adenocarcinoma sscDNA 


2.1 


y^uuu^/vzu^^KnaDuomyo^aicoma 
sscDNA 


1.6 


94939_SW-480_Colon 

aucnOCalUlUUlIJa bSGLsINA 


7 A 

/.V 


95001_HT- 

iuou riDrosarcoma sscl/NA 


3.3 


94940_Na-SNU-5_Gastric 


D.o 


95002_MG-63_Osteosarcoma 


5 A3 


QA0A1 1TATOTTT fracfrir* 

carcinoma sscDNA 


15.8 


95003_SK-LMS- 
i^i-^omyosarcoTiia 
vulva) sscDNA 


1.3 


04041 NfT-SNTM (\ fia<itrir 

carcinoma sscDNA 


16.8 


yj uirr_ oj jsxxd i/_i\imDaorny osarco 
tna (met to bone marrow) sscDNA 


0.2 


94944„NCI-SNU-l_Gastric 
rarHtwwna *iseDNA 


81 0 
ox.y 


95005__A431JBpidermoid 




94946JttM_Gastric 
adenocarcinoma sscDNA 


17.6 


950O7_WM266- 

4 Melanoma sscDNA 


0.7 


94947 JRF-48j3astric 
adenocarcinoma sscDNA 


27.2 


95010J>U145„Prostate 
carcmoma (brain 
metastasis) sscDNA 


0.3 


96778 JdKN^5J5astric 
carcinoma sscDNA 


6.7 


?5012_MDA-MB-468JBreast 
adenocarcinoma sscDNA 


0.7 
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94949_NCI-N87J3astric 
carcinoma sscDNA 


18.3 


95013 SCC-4 Souamous cell 
carcinoma of tongue sscDNA 


0.9 


9495 l_OVCAR-5_Ovarian 
carcinoma sscDNA 


3.9 


95014 SCC-9 Sauamous cell 
carcinoma of tongue sscDNA 


0.6 


94952 JRL95-2JJterine 
carcinoma sscDNA 


0.1 


95015JSCC-1 5_Squamous cell 
carcinoma of tongue sscDNA 


0.5 


94953 JIelaS3j:ervical 
adenocarcinoma sscDNA 


2.5 


95017_CAL 27_Squamous cell 
carcinoma of tongue sscDNA 


9.9 


Table 36. Panel 4D 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


4dtm3780t 
ag2456 


4dtm3780t 
ag2456 


93768_Secondary Thl^anti- 
CD28/anti-CD3 


19.5 


93100 HUVEC (Endothelial) IL- 
lb 


6.0 


93769_Secondary Th2_am> 
CD28/anti-CD3 


11.1 


93779 HUVEC (Endothelial)_IFN 
gamma 


11.1 


93770_Secondary Trljinti- 
CD28/anti-CD3 


15.9 


93102 JIUVEC 
(Endothelial)_TNF alpha + IFN 
gamma 


5.8 


93573 ^Secondary Thl resting day 
4-6 in IL-2 


0.5 


93101 JffUVEC 
(Endoraelial) TNF alpha +IL4 


33.0 


93572_Secondary Th2_resting day 
4-6inIL-2 


0.8 


93781 HUVEC (Endothelial) IL~ 
11 


4.2 


93571 JSecondaryTrljresrmg day 
4-6inIL-2 


0.9 


93583 Lun& Microvascular 
Endothelial Cells none 


15.2 


93568_j>rimary Thl_anti- 
CD28/anti-CD3 


17.0 


93584 Lung Microvascular 
Endothelial Cells^TNFa (4 ng/ml) 
and HJto(l ng/ml) 


20.0 


93569 jprimary Th2 anti- 
CD28/anti-CD3 


14.5 


92662_Micro vascular Dermal 
endothelium none 


22.5 


93570jprimary Trljmti- 
CD28/anti-CD3 


29.1 


92663 Microsvasulai Dermal 
endotheHum TNFa (4 ng/ml) and 
ILlb(lngftnl) 


9.5 


93565 jrimary Thl_resting dy 4-6 
inIL-2 


4.0 


93773 JBronchial 

epithehum TNFa (4 ng/ml) and 

ELlb(lng^nl)** 


1.8 


93566jprhnary Th2_resting dy 4-6 
inIL-2 


2.9 


93347__Small Airway 
Epithelium none 


3.4 


93567jHimaryTrl resting dy 4-6 
inIL-2 


1.5 


93348_Small Airway 
Epithehum TNFa (4 ng/ml) and 
DLlb(l ng/ml) 


16.5 


93351_CD45RACD4 
lymphocyte anti~CT)28/anti-CD3 


8.0 


92668_Coronery Artery 
SMC resting 


3.0 


93352_CD45ROCD4 
lymphocyte anti-CD28/anti-CD3 


12.1 


£>2669_Coronery Artery 
SMCJINFa (4 ng/ml) and ILlb (1 
ng/ml) 


1.6 


9325 1 CD8 Lymphocytes anti- 
CD28/anti-CD3 


14.5 


23107 astrocytes resting 


3.7 


93353_chronic CD8 Lymphocytes 
2ry resting dy 4-6 in IL-2 


8.8 \ 


?3108_astrocytes_TNFa (4 ng/ml) 
mdlLlb (1 ng/ml) 


1.1 


93574_chronic CD8 Lymphocytes 
2ry activated CD3/CD28 


7.9 ! 


J2666 KCJ-812 (Basophil) resting 


10.0 


93354 CD4 none 


< 

0.4 


>2667,KU-812 
Basophil) PMA/ionoycin 


18.9 


93252_Secondary 


1.7 


>3579 CCD1106 


4.8 
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Thl/Th2/Trl_anti-CD95 CHU 




(Keratmocytes)_none 




93103 LAK cells resting 


9.5 


93580_CCDnO6 

(Keratinocytes)_TNFa and IFNg 
** 


0.7 


93788 LAK cells IL-2 


11.3 


93791 Liver Cirrhosis 


0.4 


93787 LAK cells IL-2+IL-12 


6.7 


93792 Lupus Kidney 


0.3 


93789 J1AK ceUsJOL-2+IFN 
gamma 


9.3 


93577 NC1-H292 


1.8 


93790 LAK cells IL-2+IL-18 


11.3 


93358 NQ-H292 IL-4 


4.2 


93104 LAK 

cellsPMA/ionomycin and IL-18 


9.4 


93360 NO-H292 IL-9 


6.7 


93578 NK Cells IL-2 resting 


3.3 


93359 NCI-H292 IL-13 


2.0 


yji uy^Mixea i^ympnocyte 
Reaction Two Way MLR 


4,8 


93357 NCI-H292 IFN gamma 


3.0 


yj 1 iu__Mixed i*ympnocyte 
Reaction Two Way MLR 


6.5 


93777 HPAEC - 


9.7 


93 1 1 l_Mixed Lymphocyte 
Keacaon iwo wayMLK. 


A A 

4.4 


93778 JBPAEC_IL-1 beta/TNA 
alpna 


9.0 


93 1 12_Mononuclear Cells 
(rrJM(Js)_resting 


0.3 


93254_Normal Human Lung 
Fibroblast none 


■4 1 
1.1 


93113 Mononuclear Cells 
(PBMCs) PWM 


30.1 


93253_Normal Human Lung 
Fibroblast TNFa (4 ng/ml) and IL- 
lb(lng/ml) 


0.5 


1 14 Mononuclear Cells 
(PBMCs) PHA-L 


12.9 


93257_Normal Human Lung 
Fibroblast IL-4 


5.6 


93249_Ramos (B cell)_none 


22.4 


93256_Nonnal Human Lung 
Fibroblast IL-9 


3.7 


93250_Ramos (B cell)_ionomycin 


73 2 


93255_Normal Human Lung 
Fibroblast IL-13 


3.4 


93349 B lymphocytes PWM 


1 AA A. 

100.0 


93258 Jvformal Human Lung 
Fibroblast IrN gamma 


3.9 


93350 B lymphoytes CD40L and 
HA 


6.7 


93106_Dermal Fibroblasts 
(XD1070_resting 


6.2 


92665 JBOL-1 

(Eosincphil)_dbcAMP 

aiiierentiatea 


< < 

5.5 


93361 JDermal Fibroblasts 
CCDlu/U I NF alpna 4 ng/ml 


10.7 


93248_EOL^l 

^±u>siiK)pnu^aDc/vjMJb'/i J MAionorja 
vein 


3.6 


So lOj^lJermal Fibroblasts 
CCD1070 JDL-1 beta 1 ng/ml 


2.4 


93356 Dendritic Cells none 


173 


93772_dermal fibroblast IFN 
^amma 


1.6 


93355 JDendritic CellsJLPS 100 


16.8 


93771 dermal fibroblast IL-4 


3.0 


93775 Dendritic Cells an*i-CD40 


21.9 


93260 IBD Colitis 2 


0.4 


93774JMonocytes resting 


0.5 


93261 IBD Crohns 


0.4 


93776 Monocytes LPS 50 ngftnl 


1.1 


735010 Colon normal 


2.9 


93581 Macrophages resting 


39.2 


735019 Lung none 


6.7 


93582 Macranhaaes LPS 100 
ng/ml 


3.7 


64028-1 Thymus none 


1.7 


93098 JIUVEC 
(Endothelial) none 


11.7 


64030-1 Kidney none 


6.4 


93099_HUVEC 
(Endothelial) jstarved 


18.8 
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Tissue Name 


Relative 


Tissue Name 


Relative 
Expression 

(%) 


tm7017t_ 
ag2456 b2jsl 


tm7017t_ag 
2456 b2 si 


AD 1 Hippo 


0.0 


Control (Path) 3 Temporal Ctx 


0.0 


AD 2 Hippo 


0.0 


Control (Path) 4 Temporal Ctx 


0.1 


AD 3 Hippo 


0.0 


AD 1 Occipital Ctx 


0.0 


AD 4 Hippo 


0.0 


AD 2 Occipital Ctx (Missing) 


0.0 


AD 5 Hippo 


100.0 


AD 3 Occipital Ctx 


0.0 


AD 6 Hippo 


0.5 • 


AD 4 Occipital Ctx 


0.0 


Control 2 Hippo 


0.0 


AD 5 Occipital Ctx 


99.2 


Control 4 Hippo 


0.0 


AD 6 Occmital Ctx 


2.4 


Control (Path) 3 Hippo 


0.2 


Control 1 Occipital Ctx 


0.0 


AD 1 Temporal Ctx 


0.0 


Control 2 Occmital Ctx 


0.0 


AD 2 Temporal Ctx 


0.0 


Control 3 Occmital Ctx 


0.0 


AD 3 Temporal Ctx 


0.0 


Control 4 Occipital Ctx 


0,0 


AD 4 Temporal Ctx 


o 


Control (Path) 1 Occipital Ctx 


0.1 


AD 5 Inf Temporal Ctx 


46.2 


Control fPatfri 2 Occinital Ctx 


0.0 


AD 5 Sup Temporal Ctx 


99.2 


Control fPatfrl 3 Occmital Ctx 


0.0 


AD 6 Inf Temporal Ctx 


0.5 


Control fPallri 4 Occmital Ctx 


0.0 


AD 6 Sup Temporal Ctx 


0.4 


Control 1 Parietal 


0.0 


Control 1 Temporal Ctx 


0.0 


Control 2 Parietal 


0 1 


Control 2 Temporal Ctx 


0.0 


Control 3 Parietal 


0.0 


Control 3 Temporal Ctx 


0.0 


Control (Path) 1 Parietal 


0.1 


Control 3 Temporal Ctx 


0.0 


Control (Path) 2 Parietal 


0.0 


Control (Path) 1 Temporal Ctx 


0.0 


Control (Path) 3 Parietal 


0.0 


Control (Path) 2 Temporal Ctx 


0.0 


Control (Path) 4 Parietal 


0.1 



Panel 1.3D Summary: Ag2456 Expression of the NOV5 gene is highest in melanoma 
(CT = 26.4) and is expressed at moderate to high levels across all melanoma cancer cell lines 
present in this panel. This expression profile strongly suggests that the NOV5 gene could be 
5 used to distinguish melanoma cell lines from other tissue samples. 

Panel L3D also shows that the NOV5 gene is expressed at high to moderate levels in 
the brain. Among CNS samples, this gene is expressed at highest levels (CT = 26.9) in the 
hippocampus region of the brain. Expression is also detected in the cerebral cortex, 
cerebellum, substantia nigra, thalamus, amygdala, and spinal cord. TheNOVS gene encodes a 
1 0 protein with homology to fatty acid binding proteins. Patty acids are ubiquitious in central 
nervous system associated membranes such as myelin, synaptic vesicles, pre- and post- 
synaptic membranes, and synaptosomal cytosol, where they play a critical role in membrane 
composition and fluidity. Therefore, the fatty acid binding proteins that transport the 
hydrophobic fatty acids into the cell play an important role both during development and 
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during dendritic outgrowth repair, axonal extension, and compensatory synaptogenesis. Fatty 
acid tranport proteins are upregulated during the response to injury, and the decrease in levels 
in aged mammals may be partially responsible for their decreased ability to respond to and 
repair CNS injury. Thus, the Gmba38818_A protein product may play a role in some or all of 
5 these central nervous system related processes and therapeutic modulation of the gene product 
could be important in treating these same disease processes. 

This gene is also widely expressed at moderate levels in most metabolic tissues, 
including adipose, adrenal gland, adult and fetal heart, adult and fetal liver, adult and skeletal 
muscle, pancreas (CT=31), pituitary and thyroid Therefore, therapeutic targeting of the fatty 
10 acid binding protein encoded by the NOV5 gene may be useful for the treatment of metabolic 
diseases, such as obesity and diabetes. 

Panel 2D Summary Ag24S6 Expression of the NOV5 gene is highest in lung cancer 
(CT = 23.1). Overexpression of the NOV5 gene is seen in 3/5 lung cancer samples when 
compared to their normal adjacent tissue counterparts. Thus, based on this expression profile, 
15 the expression of the NOV5 gene could be used to distinguish lung cancer samples from 
normal lung. In addition, therapeutic modulation of the NOV5 gene product, through the use 
of small molecule drugs or antibodies, could be beneficial in the treatment of lung cancer. 

Panel 3D Summary AgM56_Expression of the NOV5 gene is highest in samples 
derived from colon cancer (CT=29), and lung cancer (CT=28.3) cell lines. Overexpression of 
20 this gene in lung cancers is consistent with the results in panel 2D. Thus, based on this 

expression pattern, the NOV5 gene could be used to distinguish lung cancer cell lines from 
other cell lines. In addition, therapeutic modulation of this gene product, through the use of 
small molecule drugs or antibodies, could potentially be effective in the treatment of lung 
cancer. 

25 Panel 4D Summary Ae2456 Expression of the NOV5 gene is highest in primary B 

cells activated by PWM (CT - 24.4), and in an activated B cell line, Ramos (CT - 24.9). The 
expression of the Gmba38818_A gene in PBMC treated with the B cell mitogen, PWM, (CT = 
26.2) is consistent with this data. This gene probably encodes for a fatty acid binding protein 
that might be involved in B cell trafficking. Thus, drug targeting of the fatty acid binding 

30 protein encoded by the NO V5 gene may be valuable for treatment of immune disease 

processes, particularly autoimmune diseases such as lupus, rheumatoid arthritis, and diseases 
associated with hyperglobulinemia. 

Panel CNS_neurodegeneration_vl.O Summary Ag2456 Expression of the NOV5 
gene is highest in tissue samples derived from different brain regions of a patient with 
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Alzheimer's disease. These regions include the hippocampus (CT - 19.4), the superior 
temporal cortex (CT - 19.5), the inferior temporal cortex (CT = 20.6), and the occipital cortex 
(CT ~ 19.5). Thus, this gene may be involved in the pathology of at least one form of 
Alzheimer's disease. Upregulation of the NOV5 gene or its protein product may be of use in 
5 enhancing compensatory synatogenesis and axon or dendritic outgrowth in response to spinal 
cord injury, neuronal death resulting from stroke or head trauma, or neurodegeneration present 
in Alzheimer's, Parkinson's, Huntington's, spinocerebellar ataxia, progressive supranuclear 
palsy, (Glatz et aL, J MolNeurosci 16:23-32, 2001; Pu et al., Mol Cell Biochem 198:69-78, 
1999; Liu et al., J Neurosci Res 48:551-62, 1997.) 
10 NOV6a: Neurolysin Precursor-like 

Expression of the NOV6a gene (SC133790496_A) was assessed using the primer- 
probe set Ag2458, described in Table 38. Results of the RTQ-PCR runs are shown in Tables 
39, 40, 41, 42, 43, 44, and 45. 

15 Table 38 . Probe Name Ag2458 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SKQ ID NO: 


Forward 


5 ' -GTTGGTGGTTCCAG6ATTTT-3 » 


58.7 


20 


58 


167 


Probe 


TET-5'- 

TGATGTCTCCTCTTCAGGCAATGTCT - 3 » - 
TAMRA 


66.6 


26 


104 


168 


Reverse 


5 ' -CTGCCAGCCACAGTATAGGA-3 » 


58.9 


20 


130 


169 



Table 39. Panel L3D 



Tissue Name 


Relative Expression(%) 


13dtm4270t 
ag2458 


13ax4tm5407 
t a&2458 a2 


Liver adenocarcinoma 


33.9 


41.4 


Pancreas 


1.3 


0.8 


Pancreatic ca. CAP AN 2 


6.9 


44.3 


Adrenal gland 


0.7 


1.1 


Thyroid 


2.8 


3.3 


Salivary gland 


0.6 


2 


Pituitary gland 


1.6 


0.4 


Brain (fetal) 


9.2 


19.7 


Brain (whole) 


5.4 


17.7 


Brain (amygdala) 


6.7 


9.0 


Brain (cerebellum) 


2.7 


10.2 


Brain (hippocampus) 


23 


13.1 


Brain (substantia nigra) 


1.6 


7.2 


Brain (thalamus) 


4.9 


16.6 


Cerebral Cortex 


26.2 


8.2 
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Spinal cord 


2.4 


9.8 


CNS ca. fehWastro) U87-MG 


1L0 


19.7 


CNS ca, feho/astro) U-l 18-MG 


45.1 


82.4 


CNS ca. (astro) SW1783 


21.9 


46.0 


CNS ca * (neuro; met ) SK-N-AS 


73.7 


40.2 


CNS ca. (astro) SF-539 


9.9 


12.0 


CNS ca. ( astro) SNB-75 


22.5 


71.5 


OtfSca.(gIio)SNB-19 


6.2 


18.1 


CNSca.(gIio) U251 


5.9 


45.0 


CNS ca. (eJio)SF-295 


13.0 


26.4 


Heart (fetal) 


1.7 


0.0 


Heart 


1.2 


4.4 


Fetal Skeletal 


11.4 


1.2 


Skeletal muscle 


3.8 


41.7 


Bone marrow 


1.5 


2.2 


Thymus 


0.8 


0.4 


Spleen 


0.9 


0.8 


Lymph node 


1.3 


10.4 


Colorectal 


4.8 


3.1 


Stomach 


0.0 


3.1 


Small intestine 


1.1 


2.3 


Colon ca. SW480 


19.5 


18.9 


Colon ca * (SW480 met)SW620 


29.9 


29.8 


Colon ca. HT29 


17.7 


9.7 


Colon ca.HCT-116 


22.1 


43.8 


Colon ca. CaCo-2 


13.5 


18.4 


83219 CC Well to Mod Diff (OD03866) 


10.6 


7.0 


Colon ca.HCC-2998 


45.7 


21.1 


Gastric ca.* (liver met) NCI-N87 


38.4 


69.5 


Bladder 


7.4 


13.6 


Trachea 


2.9 


3.0 


Kidney 


1.3 


3.5 


Kidney (fetal) 


3.6 


3.9 


Renal ca. 786-0 


10.0 


19.0 


Renal ca. A498 


29.7 


28.6 


Renal ca.RXF 393 


5.6 


53.0 


Renal ca, ACHN 


5.5 


13.3 


Renal ca.UO-31 


21.6 


45.5 


Renal ca, TK-10 


20.4 


27.0 


Liver 


2.9 


2.4 


Liver (fetal) 


3.8 


5.0 


Liver ca. (hepatoblast) HepG2 


17.3 


28.2 


Lung 


1.9 


2.5 


Lung (fetal) 


1.4 


5.6 


Lung ca. (small cell) LX-1 


11.8 


40.6 
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Lung ca. (small cell) NCI-H69 


3L4 


44.0 


Lung ca. (s.cell var.) SHP-77 


69.3 


90.5 


Lung ca. flarge celI)NCI-H460 


9.9 


63.6 


Lung ca. (non-snx cell) A549 


20.9 


25.9 


Lung ca. (non-s.cell) NO-H23 


11.3 


10.7 


Lung ca (non-s.cell) HOP-62 


4.1 


9.1 


Lung ca. (non-s,cl) NCI-H522 


29.1 


30.0 


Lung ca. fsquam) SW 900 


9.7 


20.1 


Lung ca. (squam.) NCI-H596 


9.5 


43.2 


Mammary gland 


5.3 


9.0 


Breast ca * (pi. effusion) MCF-7 


14.3 


30.8 


Breast ca * (plef) MDA-MB-231 


42.3 


41.1 


Breast ca * (pi. effusion) T47D 


9.6 


13.8 


Breast ca.BT-549 


100.O 


100.0 


Breast ca.MDA-N 


17.2 


8.8 


Ovary 


4.8 


0.9 


Ovarian ca. OVCAR-3 


11.3 


20.9 


Ovarian ca. OVCAR-4 


2.5 


10.6 


Ovarian ca. OVCAR-5 


20.0 


26.3 


Ovarian ca. OVCAR-8 


18.6 


16.5 


Ovarian ca. IGROV-1 


6.9 


6.8 


Ovarian ca.* (ascites) SK-OV-3 


32.3 


64.3 


Uterus 


1.8 


4.3 


Placenta 


2.2 


1.1 


Prostate 


2.0 


2.4 


Prostate ca.* (bone met)PC-3 


3.1 


3.2 


Testis 


2.0 


1.5 


Melanoma Hs688(A).T 


4,6 


5.4 


Melanoma* (met) Hs688(B).T 


2.4 


6.9 


Melanoma UACC-62 


1.3 


12.6 


Melanoma M14 


5.9 


56.2 


Melanoma LOX IMVI 


14.7 


8.1 


Melanoma* (met) SK-MEL^5 


16.2 


24.7 


Adipose 


4.4 


3.4 



Table 40. Panel 2D 



Tissue Name 


Relative 
£xpression(%) 


Tissue Name 


Relative 
Eipression(%) 


2dtm4271t 
ag2458 


2dtm4271t 
ag2458 


Normal Colon GENPAK 061003 


62.4 


Kidney NAT Qontech 8120608 


7.3 


83219 CC Well to Mod Diff 
(OD03866) 


16.8 


Kidney Cancer Qontech 8120613 


14.4 


83220 CC NAT (0DO3866) 


11.7 


Kidney NAT Clontech 8120614 


8.8 


83221 CC Gr.2 rectosigmoid 
(OD03868) 


18.6 


Kidney Cancer Clontech 9010320 


12.2 
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JsaaneyjNAl LJontecn yui Ulzl 


22.1 


83235 CC Mod DifFfOT>O^Q90^ 




jNonnai uterus vxtiJNJrAj^ uoivlo 


O 1 

5.3 


83236 CC NAT (ODO3920) 


11,3 


Uterus Cancer GENPAK 06401 1 


15.3 


83237 CC Gr 2 ascend colon 
(OD03921) 


74.7 


Normal Thyroid Clontech A+ 
6570-1 


15.1 


83238 CC NAT (OD03921) 


9.6 


Thyroid Cancer GENPAK 064010 


33.0 


83241 CC from Partial 
Hepatectomy (ODO4309) 


35.6 


Thyroid Cancer INVITROGEN 
A302152 


21,6 


83242 Liver NAT (ODO4309) 


32.3 


Thyroid NAT INVITROGEN 
A302153 


14.4 


87472 Colon mets to hing 
(OD04451-01) 


29.7 


Normal Breast GENPAK 061019 


33.2 


87473 Lung NAT (OD04451-02) 


6.4 


84877 Breast Cancer (OD04566) 


44.8 


Normal Prostate Qontech A+ 
6546-1 


8.8 


85975 Breast Cancer (OD04590- 
01) 


95.9 


84140 Prostate Cancer 
(OD04410) 


25.9 


85976 Breast Cancer Mets 
(OD04590-03) 


61.1 


84141 Prostate NAT (OD04410) 


27.9 


87070 Breast Cancer Metastasis 
(OD04655-05) 


38.4 


87073 Prostate Cancer 
(OD04720-01) 


15.8 


GENPAK Breast Cancer 064006 


33.2 


87074 Prostate NAT (OD04720- 
02) 


28.1 


Breast Cancer Res. Gea 1024 


23.0 


Normal Lung GENPAK 061010 


24.8 


Breast Cancer Clontech 9100266 


33.4 


83239 Lung Met to Muscle 
(OD04286) 


100.0 


Breast NAT Qontech 9100265 


19.5 




3i.y 


Breast Cancer INVITROGEN 
A209U73 


47.0 


84136 Lung Malignant Cancer 


zy.3 


Breast NAT INVITROGEN 
A2090734 


37.6 


84137 Lung NAT (OD03126) 


27.9 


Normal liver GENPAK 061009 


15.5 


84871 Lung Cancer (OD04404) 


71.7 


Liver Cancer GENPAK 064003 


14.0 


84872 Lung NAT (OD04404) 


15.1 


Liver Cancer Research Genetics 
RNA 1025 


20.4 


84875 Lung Cancer (OD04565) 


28.5 


Liver Cancer Research Genetics 
RNA 1026 


7.1 


84876 Lung NAT (OD04565) 


13.1 


Paired Liver Cancer Tissue 
Research Genetics RNA 6004-T 


24,8 


85950 Lung Cancer (OD04237- 
01) 


90.1 


Paired liver Tissue Research 
Genetics RNA 6004-N 


18.0 


85970 Lung NAT (OD04237-02) 


16.8 


Paired liver Cancer Tissue 
Research Genetics RNA 6005-T 


13.4 


83255 Ocular Mel Met to liver 
(ODO4310) 


76.3 


Paired liver Tissue Research 
Genetics RNA 6005-N 


7.3 


83256 Liver NAT (ODO4310) 


26.8 


Normal Bladder GENPAK 061001 


59.9 


84139 Melanoma Mets to Lung 
(OD04321) 


36.3 


Bladder Cancer Research Genetics 
RNA 1023 


5.2 


84138 Lung NAT (OD04321) 


22.5 


Bladder Cancer INVITROGEN 
A302173 


30.1 


Normal Kidney GENPAK 
061008 


* 

33.7 < 


37071 Bladder Cancer (OD04718- 
31) 


65.5 


o3 /oo Kidney Ua, Nuclear grade 
2(OD04338) 


I 

68.8 


37072 Bladder Normal Adjacent 
:OD04718-03) 


18.4 


83787 Kidney NAT (OD04338) 


33.4 


Sformal Ovary Res. Gea 


5.1 


83788 Kidney Ca Nuclear grade 
V2 (OD04339) 


30.6 < 


Ovarian Cancer GENPAK 064008 


29.1 
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83789 Kidney NAT (OD04339) 


27.2 


87492 Ovary Cancer (OD04768- 
07) 


66.0 


83790 Kidney Ca, Clear cell type 
(OD04340) 


49.3 


87493 Ovary NAT (OD04768-08) 


7.7 


83791 Kidney NAT (OD04340) 


32J 


Normal Stomach GENPAK 
061017 


16.4 


83792 Kidney Ca, Nuclear grade 
3 (OD04348) 


16.0 


Gastric Cancer Clontech 9060358 


3.5 


83793 Kidney NAT (OD04348) 


35.4 


NAT Stomach Clontech 9060359 


10.5 


87474 Kidney Cancer 
(OD04622-01) 


13.2 


Gastric Cancer Clontech 9060395 


29.9 


87475 Kidney NAT (OD04622- 
03) 


4.0 


NAT Stomach Clontech 9060394 


12.9 


85973 Kidney Cancer 
(OD04450-01) 


48.6 


Gastric Cancer Clontech 9060397 


42.3 


85974 Kidney NAT (OD04450- 
03) 


30.4 


NAT Stomach Clontech 9060396 


6.2 


Kidney Cancer Clontech 
8120607 


20.4 


Gastric Cancer GENPAK 064005 


31.0 


Table 41. Panel 3D 


Tissue Name 


Expression(%) 


Tissue Name 


iveiauve 
Expression(%) 


3dx4tm5121t 
ag2458 b2~ 


£2458 b2 


94905_Daoy_Medulloblastoma/ 
Cerebellum sscDNA 


13.6 


epidermoid carcinoma 
(metastasis) sscDNA 


24.3 


94906_TE671_MeduUoblastom/ 
Cerebellum sscDNA 


7.4 


94955_ES-2JDvarian clear cell 
carcinoma sscDNA 


16.1 


94907_D283 

MedJMedulloblastoma/Cerebell 
urn sscDNA 


53.0 


94957_Ramos/6h stim_ Stimulated 
with PMA/ionomycin 6h_sscDNA 


8.7 


94908JPFSK-l_Primirive 
Neuroectodermal/Cerebelliun ss 
cDNA 


6.5 


94958_Ramos/14h strm_ 
Stimulated with PMA/ionomycin 
14h sscDNA 


8.3 


94909 XF-498 CNS sscDNA 


6.8 


94962_MEG-01_Chronic 
myelogenous leukemia 
(megokaryoblast) sscDNA 


22.1 


94910JSNR- 

78 CNS/glioma sscDNA 


9.8 


94963 JRajiJBurkitr l s 
lymphoma sscDNA 


8.3 


9491 1JSF- 

268__CNS/gUoblastama sscDNA 


10.2 


949M_Daiid^ Bnrkrtfs 
iynphoma sscDNA 


19.8 


94912 T98G Glioblastoma ssc 
DNA 


15.7 


94965 JJ266 B-cell 
plasmacytoma/rrryeloma sscDNA 


6.4 


96776JSK-N- 
SH_Neuroblastoma 
(metastasis) sscDNA 


16.5 


94968_CA46_Burkitt , s 
lymphoma sscDNA 


6.5 


94913JSF- 

295_CNS/gUoblastoma sscDNA 


7.4 


M970JXL jion-Hodgkin's B-cell 
Lymphoma sscDNA 


9.0 


94914 Cerebellum sscDNA 


3.9 


94972_JMl_pre-B-ceU 
ymphoma/leukerma sscDNA 


4.1 


96777 Cerebellum sscDNA 


0.8 


W973Jurkat_Tcell 
eukemia sscDNA 


9.8 


94916_NCI- 

H292_Mucoepidermoid lung 
carcinoma sscDNA | 


46.9 


?4974JTF- 

i JErythroleukemia sscDNA 


31.5 
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94917JDMS-1 14_Small cell 
lung cancer sscDNA 


10.9 


94975 JIUT 78 JT-cell 
lymphoma sscDNA 


15.7 


94918J)MS-79JSmall cell lung 
cancer/neuroendocrine sscDNA 


100.0 


94977_U937JKstiocytic 
lymphoma sscDNA 


30.5 


94919_Na-H146_Small cell 
lung 

cancer/neuroendocrine sscDNA 


33.4 


94980 JLU-812JVlyelogenous 
leukemia sscDNA 


21.7 


94920 JSFCI-H526jSmall cell 
lung 

cancer/neuroendocrine sscDNA 


30.2 


94981J769-P_Clear cell renal 
carcinoma sscDNA 


16.6 


94921_Na-N417J5inall cell 
lung 

c^cer/nemoendocrine sscDNA 


26.1 


94983 J2aki-2_Clear cell renal 
carcinoma sscDNA 


16.8 


94923_Na-H82_Sman cell lung 
cmcer/nein~oendocnne sscDNA 


28.4 


94984JSW 839_Clear cell renal 
carcinoma sscDNA 


11.8 


94924 _Nd-H157J5quamous 
cell lung cancer 
(metastasis) sscDNA 


88.0 


94986_G401_WiW 
tumor sscDNA 


16.5 


94925 NCI-H1155 Laree cell 
lung 

cancer/neuroendocrine sscDNA 


31.3 


94QR7 HV7fifiT Panrrpatir* 

carcinoma (LN 
metastasis) sscDNA 


12.9 


94926 NCI-H1299 Large cell 
lung 

caiK^meuroendocrine sscDNA 


32.4 


94988 CAPAN-1 Pann-Rattr 
adenocarcinoma (liver 
metastasis) sscDNA 


12.0 


94927 w Na-H727_Lung 
carcinoid sscDNA 


23.0 


94989JSU86.86J»ancreatic 
carcinoma (liver 
metastasis) sscDNA 


32.6 


94928_Na-UMC-l lJLung 
carcinoid sscDNA 


75.0 


94990 BxPC-3 Pancreatic 
adenocarcinoma sscDNA 


4.0 


94929_LX-l_Small cell lung 
cancer sscDNA 


17.0 


94991 HPAC Pancreatic 
adenocarcinoma sscDNA 


26.4 


94930_Colo-205_Colon 
cancer sscDNA 


1U 


94992 MIA PaCa-2JPancreatic 
carcinoma sscDNA 


8.2 


94931_KM12_Colon 
cancer sscDNA 


37.3 


94993_CFPAC«l_Paiicreatic 
ductal adenocarcinoma sscDNA 


30.3 


94932_KM20L2_Colon 
cancer sscDNA 


7.8 


94994 J»ANC-lJPancrearic 
epithelioid ductal 
carcinoma sscDNA 


26.7 


94933_Na-H716_Cokm 
cancer sscDNA 


32.3 


94996 T24JBladder carrirrma 
transitional cell) sscDNA 


8.2 


94935_SW-48_Colon 
adenocarcinoma sscDNA 


7.8 


94997_5637_Bladder 
carcinoma sscDNA 


20.5 


94936_SW1116_Col0n 
adenocarcinoma sscDNA 


10.9 


94998JTT-1 197_Bladder 
carcinoma sscDNA 


18.0 


94937_LS 174T_Cokm 
adenocarcinoma sscDNA 


293 


94999 JJM-Ua3_BIadder 
carcimna (transitional 
ceU) sscDNA 


4.6 


94938_SW-948_Colon 
adenocarcinoma sscDNA 


1.9 


95000_A204 IUtabdorrryosara)rr^ 
sscDNA 


20.0 


94939_SW»480_Colon 
adenocarcinoma sscDNA 


4.9 


95001 JTT- 

1080 Fibrosarcoma sscDNA 


15.4 


94940_Na-SNU-5 m Gastric 
carcinoma sscDNA 


8.3 


95002_MG-63__Osteosarcoma 
[bone) sscDNA 


16.2 


94941JCATO fflGastric 
carcinoma sscDNA 


53.1 


95003 JSK-LMS- 
^Leiomyosarcoma 
[vulva) sscDNA 


27.5 


94943„NCI-SNU-16_Gastric 
carcinoma sscDNA 


7.3 


95004_SJI^0jamMorrryosarco 
ma (met to bone marrow) sscDNA 


12.5 


94944 NCI-SNU-1 Gastric 


64.4 


95005 A431 Epidermoid 


6.9 
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carcinoma_sscDNA 




carcinoma sscDNA 




94946JRF-l_Gastric 
adenocarcinoma sscDNA 


11.4 


95007JVM266- 

4 Melanoma sscDNA 


7.5 


94947„RF-48_Gastrio 
adenocarcinoma sscDNA 


15.4 


95010JW 145JProstate 
carcinoma (brain 
metastasis) sscDNA 


0.1 


96778 JtfKN-45_Gastric 
carcinoma sscDNA 


28.8 


950l2JMDA-MB-468_Bieast 
adenocarcinoma sscDNA 


13.5 


94949„Na-N87_Gastric 
carcinoma sscDNA 


19.5 


95013__SCC-4_Squamous cell 
carcinoma of tongue sscDNA 


1.3 


9495 1 J)VCAR-5_Ovarian 
carcinoma sscDNA 


11.7 


950 14_SC09 JScpjamous cell 
carcinoma of tongue sscDNA 


0.3 


94952_RL95-2_Uterine 
carcinoma sscDNA 


4.5 


95015„SCC-15 M Squamous cell 
carcinoma of tongue sscDNA 


0.3 


94953„HelaS3_Cervical 
adenocarcinoma sscDNA 


11.3 


95017_CAL 27_Squamous cell 
carcinoma of tongue sscDNA 


24.5 


Table 42. Panel 4D 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Eipressionf%) 


4dtm4272t 
ag2458 


ag2458 


93768 Secondary Thl anti- 
CD28/anti-CD3 


14.5 


93100 HUVEC ffindotheliaH TT, 
lb 


16.5 


93769_Secondary Th2 jmti- 
CD28/anti-CD3 


7.4 


93779JHUVEC (Endothelial)_IFN 




93770JSecondary Trl_anti- 
CD28/anti-CD3 


9.5 


93102 HUVEC 
(Endothelial) JTNF alpha + IFN 


16.0 


93573_Secondary Thl jresting 
day 4-6 in IL-2 


0.2 


93101JBPUVEC 
QBndothelial) TNF alpha + IL4 


23.2 


93572JSecondary Th2 jresting 
day 4-6 in IL-2 


0.6 


93781 HUVEC (Endothelial) IL- 
11 


13.6 


93571 JSecoiidary Trl jresting 
day 4-6 in IL-2 


0.8 


93583JLung Microvascular 
Endothelial Cells none 


21.0 


93568 jarimary Thl anti- 
CD28/anti-CD3 


19.8 


93584_Lung Microvascular 
Endomehal Cells TNFa(4ng/ml) 
and ILlb(l ng/ml) 


18.3 


93569jprimary Th2_anti- 
CD28/anti-CD3 


13.0 


92662_Microvascnlar Dermal 
endothelium none 


35.4 


93570jjr*maiyTrl am> 
CD28/anti-CD3 


192 


92663_Microsvasular Dermal 
endothelium TNFa (4 ng/ml) and 
ELlb(l ng/ml) 


20.0 


93565 jMrimary Thlresting dy 
4-6 in IL-2 


8.8 


93773_Bronchial 

BpimeHum. TNFa (4 ng/ml) and 

[Lib (1 ng/ml)** 


14.9 


93566jprimaryTh2 resting dy 
4-6 in IL-2 


22 


93347JSmall Airway 
Bprthelium none 


7.2 


93567jpirimaryTrl resting dy 4- 
6 in IL-2 


3.6 


?3348_Small Airway 
Bprthelium TNFa (4 ng/ml) and 
[Lib (1 ng/ml) 


45.4 


93351 J3045RACD4 
lymphocyte anti-CD28/anti- 
CD3 


19.5 


?2668_Coronery Artery 
SMC resting 


17.7 


93352 JX)45ROCD4 

lymphocyte_anti-CD28/anti- 

CD3 


17.7 


J2669 Cor onery Artery 
5MC_TNFa (4 ng/ml) and ILlb (1 
ag/ml) 


10.8 
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93251 CD8 Lymphocytes anti- 
CD28/anti-CD3 


93 


93107 astrocytes resting 


11.1 


93353_chronic CDS 
Lymphocytes 2ry_resting dy 4-6 
inBL-2 


11.0 


93108_astrocytes_TNFa (4 ng/ml) 
andlLlb (1 ng/ml) 


10.5 


93574 jshronic CD8 
Lymphocytes 2ry_activated 
CD3/CD28 


5.5 


92666 KU-812 (Basophil) resting 


18.8 


93354 CD4 none 


0.7 


92667_KU-812 
(Basophil)JPMA/ionoycin 


27.9 


93252 Secondary 
Thl/IWTrl anti-CD95CHli 


0.9 


93579_CCD1106 
(Keratinocytes) none 


20.9 


QQ 1 HQ T A7 mallei 

iuj lajv cells resting 


ICO 

15.5 


93580_CCD1106 
(Keratinocytes)JTNFa and IFNg 


7.4 


/o5 LAK cells IL-Z 


6.1 


93791 Liver Cirrhosis 


3.7 


93787 LAK cells IL-2+IL-12 


8.8 


93792 Lupus Kidney 


1.9 


93789JAK ceUsJL~2+IFN 
gamma 


11.7 


93577 NC3-H292 


18.6 


93790 LAK cells EL-2+IL-18 


13.2 


93358 NCI-H292 IL-4 


33.7 


93104JLAK 

cellsPMA/ionomycin and IL-18 


8.5 


93360 NCI-H292 H^9 


36.9 


93578 JNK Cells EL-2 resting 


2.5 


93359 NC1-H292 IL-13 


20.0 


93109_Mixed Lymphocyte 
Reaction Two Way MLR 


17.0 


93357_NC1~H292 IFN gamma 


20.4 


93 1 1 OJMixed Lymphocyte 
Reaction Two Way MLR 


10.2 


93777 HPAEC - 


18.8 


93 11 IMixed Lymphocyte 
Reaction Two Way MLR 


7.4 


93778 Jfl>AEC_IL-l beta/TNA 
alpha 


18.9 


93 1 1 2_Mononuclear Cells 
(PBMCs) resting 


2.4 


93254_Normal Human Lung 
Fibroblast none 


9.5 


93113 Mononuclear Cells 
(PBMCs) PWM 


23.7 


93253 JNformal Human Lung 
Fibroblast TNFa (4 ng/ml) and IL- 
lb (lngfad) 


3.7 


93114 Mononuclear Cells 
(PBMCs) PHA-L 


9.6 


93257_Normal Human Long 
Fibroblast IL-4 


24.7 


93249 Ramos (BceU) none 


30.4 


93256__Normal Human Lung 
Fibroblast IL-9 


19.2 


93250 Jtamos (B 
ceD) ionomycin 


100.0 


93255 Normal Human Lung 
Fibroblast IL-13 


14.3 


93349 B lymphocytes PWM 


70.2 


93258_Normal Human Lung 
Fibroblast IFN gamma 


23.2 


93350_B lymphoytes_CD40L 
and£L4 


5.5 


93 1 06_Dermal Fibroblasts 
CX3D1070 resting 


47.0 


92665_EOI^l 

(EosmopM)_o^cAMP 

differentiated 


11.7 


93361 JDranal Fibroblasts 
CCD1G70 TNF alpha 4 ng/ml 


42.3 


93248JBOL-1 

(Eosinophil)_dbcAMP/PMAiono 
mycin 


6.3 


?3 105_penxal Fibroblasts 
XD1070 IL-1 beta 1 ng/ml 


20.2 


93356 Dendritic Cells none 


12.4 


?3772_dennal fibroblast JFN 

tanwrna 


9.2 


93355 J)endritic CfellsJLPS 100 
ng/ml 


9.0 


#771 dermal fibroblast IL-4 


22.1 


93775 Dendritic Cells anti- 
CD40 


12.5 ! 


?3260 IBD Colitis 2 


1.1 


93774_Monocytes_jresting 


15.2 ! 


#261 IBDCrohns 


1.0 
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93776JMonocytes_LPS 50 
ng/ml 


11.7 


735010 Colon normal 


4.1 


93581 Macrophages resting 


41.8 


735019_Lung none 


8.9 


93582 JMacrophagesJUPS 100 
ng/ml 


6.8 


64028-1 Thymus none 


10.5 


93098_HUVEC 
(Endothelial) none 


35.8 


6403(M JCidney none 


3.6 


93099 JIUVEC 
(Endothelial) starved 


58.2 







Table 43. Panel CNS 1 



Tissue Name 


Relative Expression(%) 


cnslx4tm6185t_ 
a?2458 b2 


cnsltm6569t_ 


102633 BA4 Control 


47A 


40 % 


102641 BA4Control2 


74.3 


47 3 


102625 BA4 Alzheimer , s2 


16.6 


5 6 


102649 BA4 Parkinson's 


40.9 


42 6 


102656 BA4 Parkinson's2 


100.0 


74 7 


102664 _BA4 Huntington's 


41.3 


33.2 


102671. BA4 Huntington's2 


18.3 


6.2 


102603 BA4PSP 


8.4 


13.1 


102610 BA4PSP2 


35.5 


40.9 


102588 BA4 Depression 


26.1 


2L6 


102596 BA4 Depression 


6.0 


3.0 


102634 BA7 Control 


75.7 


32.8 


102642 BA7Control2 


75.9 


46.0 


102626 BA7Alzheimer , s2 


6.1 


2.2 


102650 BA7 Parkinson's 


27.3 


14.1 


102657JBA7 Paikmson's2 


30.2 


40.3 


102665 BA7 Huntington's 


43.5 


37.4 


102672 BA7 Huntington^ 


44.5 


27.9 


102604 BA7PSP 


47.9 


55.9 


102611 BA7PSP2 


23.5 


20.0 


102589 BA7 Depression 


20,7 


18.7 


102632 BA9 Control 


33.5 


25.7 


102640 BA9Control2 


81.2 


72.2 


102617 BA9 Alzheimer's 


5.1 


13.9 


102624 BA9 Alzheimer's2 


29.0 


15.6 


102648 BA9 Parkinson's 


46.8 


33.0 


102655 BA9Parkmson's2 


61.1 


95.9 


102663_BA9 Huntington's 


67.5 


100.0 


102670 BA9 Huntington^ 


20.5 


12.9 


102602 BA9PSP 


9.5 


18.6 


102609 BA9PSP2 


3.6 


12.5 


102587_BA9 Depression 


10.4 


10.2 


102595 BA9Depression2 


5.4 


11.3 
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38.5 


47,0 


102623 Cing Gyr Alzheimer's 


17.0 


48.6 


102631 Cing Gyr Aizheime^ 


11.7 


8.3 


102654 Cing Gyr Parkinsons 


31.0 


43.2 


102662 Cing Gyr Parkinson^ 


41.7 


48.0 
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102669 Cing Gyr Huntington's 


84.9 


77.9 


102676 CfogGyrHuntington's2 


22.1 


7.2 


102608 Cing Gyr PSP 


26.1 


19.6 


102616 Cing Gyr PSP2 


8.9 


11.3 


102594 Cing Gyr Depression 


12.7 


11.5 


102601 CingGyr Depression2 


8.5 


10.8 



Table 44. Panel CNSl.l 



Tissue Name 


Relative Expression(%) 


3t_ag2458 b2 


4t ag2458 b2 


102601 CingGyr Depression2 


8.4 


9.7 


102594 CingGyr Depression 


11.0 


18.8 


102616 CingGyr PSP2 


7.7 


7.4 


102608 CingGyr PSP 


22.2 


23.2 


102676 C^GyrHuntington's2 


9.1 


14.5 


102669 CingGyr Huntington's 


44.5 


71.0 


1 02662 Cing Gyr Parkinson's2 


32.6 


39.6 


102654 Cing Gyr Parkinson's 


36.9 


49.2 


102631 Cing Gyr Alzhermer's2 


14.1 


18.0 


102623 Cing Gyr Alzheimer's 


30.0 


11.7 


102647 Cing Gyr Control2 


26.2 


39.0 


102639 Cing Gyr Control 


47.8 


75.4 


102600_Temp Pole Depression 


8.3 


7.6 


102615_Temp Pole PSP2 


4.5 


4.4 


102607 Temp Pole PSP 


5.3 


5.9 


102668 Temp Pole Huntington's 


34.4 


46.0 


102661_Temp Pole Paxkinson's2 


18.2 


49.8 


102653 Temp Pole Parkinson's 


37.9 


37.0 


102630„Temp Pole Alzhehner , s2 


7.4 


6.2 


102622 Temp Pole Alzheimer's 


3.1 


7.1 


102646 Temp Pole Control2 


32.7 


47.8 


i uzodo x emp roie control 


13.2 


13.4 


102591 Glob Palladus Depression 


8.6 


7.3 


102613 Glob Palladus PSP2 


12.8 


7.7 


102606 Glob Palladus PSP 


17.2 


2.1 


102659 Glob Palladus ParMnson f s2 


24.3 


34.4 


102652 Glob Palladus Parkinson's 


64.2 


87.9 


102628 Glob Palladus Alzheimer 


9.5 


6.3 


1 02620 J31ob Palladus Alzheimer's 


17.8 


14.1 


102644 Glob Palladus Control 


16.2 


14.2 


102636 Glob Palladus Control 


8.3 


23.7 


102599 Sub Nigra Depression? 


3.9 


6.5 


102592 Sub Nigra Depression 


33.4 


0.0 


102614 Sub Nigra PSP2 


13.1 


11.0 
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102656 BA4 Parkinson^ 


100.0 


93.1 


102649 BA4 Parkinson's 


58.9 


55.2 


102625 BA4Alzheimer , s2 


8.2 


2.2 


102641 BA4Control2 


39.1 


0.0 


102633 BA4 Control 


43.8 


51.1 



Table 45. Panel CNSJSfeurodegeneration_vl.O 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
£xpression(%) 


tmTfll li 
Uli/UJ. 

ag2458_b2^s2 


tm7M7t 

1111/ ux / L 

afc2458 b2js2 


AD 1 Hippo 


2.8 


Control (Path) 3 Temporal Ctx 


1.5 


AD 2 Hippo 


6.2 


Control (Path) 4 Temporal Ctx 


11.6 


AD 3 Hippo 


1.1 


AD 1 Occipital Ctx 


3.4 


AD 4 Hippo 


1.6 


AD 2 Occipital Ctx (Missing) 


0.0 


AD 5 hippo 


59.9 


AD 3 Occipital Ctx 


1.1 


AD 6 Hippo 


12.9 


AD 4 Occipital Ctx 


6.3 


Control 2 Hippo 


7.2 


AD 5 Occipital Ctx 


17.5 


Control 4 Hippo 


2.2 


AD 6 Occipital Ctx 


38.1 


Control (Path) 3 Hippo 


1.0 


Control 1 Occipital Ctx 


0.8 


AD 1 Temporal Ctx 


2.4 


Control 2 Occipital Ctx 


16.6 


AD 2 Temporal Ctx 


9.8 


Control 3 Occipital Ctx 


4.2 


AD 3 Temporal Ctx 


LI 


Control 4 Occipital Ctx 


1.5 


AD 4 Temporal Ctx 


5.5 


Control (Path) 1 Occipital Ctx 


22.9 


AD 5 Inf Temporal Ctx 


100.0 


Control (Path) 2 Occipital Ctx 


3.5 


AD 5 SupTemporal Ctx 


46.5 


Control (Path) 3 Occipital Ctx 


0.3 


AD 6 Inf Temporal Ctx 


14.2 


Control (Path) 4 Occipital Ctx 


3.6 


AD 6 Sup Temporal Ctx 


17.9 


Control 1 Parietal 


1.9 


Control 1 Temporal Ctx 


1.9 


Control 2 Parietal 


27.9 


Control 2 Temporal Ctx 


13.6 


Control 3 Parietal 


7.8 


Control 3 Temporal Ctx 


5.7 


Control (Path) 1 Parietal 


24.8 


Control 4 Temporal Ctx 


23 


Control (Path) 2 Parietal 


8.9 


Control (Paul) 1 Temporal Ctx 


16.7 


Control (Path) 3 Parietal 


1.2 


Control (Path) 2 Temporal Ctx 


9.4 


Control (Path) 4 Parietal 


16.1 



Panel 13D Summary: Ap2458 Results from two experiments using the same probe 
5 and primer sets are in very good agreement. Highest expression is seen in breast cancer in both 
runs (CT = 28-30). The NOV6A gene is expressed at moderate levels across a wide variety of 
cancerous cell lines as opposed to normal tissues. Thus, the expression of this gene could be 
used to distinguish cell line derived samples from normal tissue derived samples* In addition, 
since the cell lines are derived from cancerous tissue, expression of the NOV6A gene 
1 0 potentially could be used to distinguish cancerous material from normal material and 

specifically, as a marker for breast cancer. Finally, since the expression of this gene is largely 
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associated with cancerous cells, therapeutic modulation of this gene product, through the use 
of small molecule drugs or antibodies, might be beneficial in the treatment of breast or other 
cancers. 

Panel 2D Summary: Ag24S8 In this experiment, expression of the NOV6A gene is 
most pronounced in lung cancer with a CT of 28.4. Other tissues also demonstrating 
significant expression are ocular melanoma (CT = 28.8), bladder cancer (CT = 29.0), ovarian 
cancer and gastric cancers. The NOV6A gene appears to show a stronger association with 
malignant tissue as compared to normal adjacent tissue. For instance, there is at least a 2 to 3 
fold difference in expression level between malignant tissue and normal adjacent tissue 
samples derived from gastric, ovary, lung and colon cancers. Thus, the NOV6A gene could be 
used to distinguish between malignant and normal tissues of the stomach, ovary, lung and 
colon. In addition, therapeutic modulation of this gene product, through the use of small 
molecule drugs or antibodies might be of benefit in the treatment of the associated cancers. 

Panel 3D Summary: Ag2458 The NOV6A gene is highly expressed in lung cancer 
(CT=27.4) and expressed at moderate/low level among all the tissue samples in the panel. 
Please see panel 2D for a discussion of potential utility for this expression profile. 

Panel 4D Summary: Ag2458 The NOV6A gene is highly expressed in an activated B 
cell line, Ramos (26.8) and in primary B cells activated by PWM(27.3). The gene is also 
expressed at moderate/low levels among most of the tissues in the sample regardless of 
treatment. 

Since the NOV6A gene most probably encodes a neurolysin like molecule with 
potential enzymatic activity, it may be important in maintaining normal cellular functions in a 
number of tissues. Therapies designed with the protein encoded by the NOV6A gene could be 
important in regulating cellular viability or function. 

Panel CNS_1 Summary: Ae2458 Results from two experiments using the same 
probe/primer set are in good agreement. Highest expression of the NOV6A gene occurs at 
moderate levels (CT « 30.7) in Brodman's Area 4 from a Parkinson's patient and Brodman's 
Area 9 from a Huntington's patient (CT = 30.2). This gene is expressed at moderate/low levels 
across most of the tissues (healthy and diseased) in the sample. Please see panel 
CNS_neurodegeneration_vl .0 for potential utility of this gene in diseases of the CNS. 

Panel CNS_1.1 Summary: Ag2458 Results from two experiments using the same 
probe/primer set are in very good agreement. Highest expression of the NOV6A gene occurs 
in Brodman's Area 4 in a Parkinson's patient (CT=31.6) and Brodman's Area 9 in a control 
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patient (CT=32,2). Please see panel CNS_neurodegerneration_VLO for a discussion of 
potential utility of this gene in diseases of the CNS. 

Panel CNS_Neurodegeneratioii_vl.O Summary Ag2458 T he NOV6A gene is highly 
expressed in the a tissue sample from the inferior temporal cortex from an Alzheimer's patient 
(CT = 27.6) and expressed at moderate levels in samples from the occipital cortex (CT - 29), 
superior temporal cortex (CT = 28.7), and the hippocampus (CT = 28.4) of an Alzheimer's 
patien. Significant expression is also detected in tissue samples derived from a control patient 
originating in the parietal region (CT = 29.6), and occipital cortex (CT - 29.7) regions of the 
brain. Expression of this gene is detectable at moderate/low levels in most of the tissues in this 
sample. The wide expression of the gene across many tissues involved in the central nervous 
system indicates that the NOV6A gene, which encodes a neurolysin-like molecule with 
enzymatic activity, has specific function and utility to CNS processes. Aminopeptidases are 
increased in Huntington's disease, and mediate neurotoxic processing of A-beta in 
Alzheimer's disease brains, indicating that agents that inhibit the activity of these enzymes 
may be useful in treating neurodegenerative disorders, including Alzheimer's disease and 
Huntington's disease. Metallopeptidases have been implicated in the normal and disease-state 
processing of peptides involved in neurological, endocrine and cardiovascular functions. In 
this context, specific inhibitors of these enzymes could selectively modulate peptide levels and 
thus have considerable therapeutic potential for the treatment of stroke, epilepsy, 
schizophrenia and depression. Thus, therapeutic modulation of the protein encoded by the 
NOV6A gene, may have considerable efficacy in treating these central nervous system 
disorders. (Shrimpton and Smith, J Pept Sci 6:251-63, 2000; Saido, Neurobiol Aging 19:S69- 
75, 1998; Kaneko et aL, Neuroscience 104:100341, 2001; Mantle et al., JNeurol Sci. 131:65- 
70, 1995.) 

NOV7a: gamma-aminobutyric acid (GABA) transporter-like 

Expression of the NOV7a gene (bal22ol) was assessed using the primer-probe sets 
Agl481and Ag2307 described in Tables 46 and 47. Results of the RTQ-PCR runs are shown 
in Tables 48, 49, 50, 51, 52, 53, and 54. 



Table 46 . Probe Name Agl481 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID NO: 


Forward 


5 1 -TGGGAGAAGGTCAAGTTCTACA-3 1 


58.8 


22 


1020 


170 


Probe 


PAM-5 » -ATCTCCATTGGCATCATCGTGTTCAG- 
3 '-TAMRA 


69.2 


26 


1062 


171 


Reverse 


5 1 -GCAGGAAGATCTGAGACGTGTA- 3 » 


59.5 


22 


1089 


172 
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Table 47. Probe Name Ag2307 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ZD NO; 


Forward 


5 * -GGAACTTCTTGACGTCOATGTA-3 > 


59.2 


22 


705 


173 


Probe 


TET-5 ' -AACTTGACCTTCTCCCAGGCCCAGT- 
3 1 -TAMRA 


70 


25 


72B 


174 


Reverse 


5 ' - TCGTCATCAATATCCTGGTCAT- 3 ' 


59.3 


22 


779 


175 



Table 48. Panel 1.3D 



Tissue Name 


Relative Expression(%) 


Relative 
Expression(%) 


13dtm4170f_agl481 


1.3dx4tm5350f_ 
agl4ol az 


13dtm4557t 
ag2307 


Liver adenocarcinoma 


o.u 


A A 


0.0 


Pancreas 


0.0 


A A 
O.U 


0.0 


Pancreatic ca. CAP AN 2 


A A 

0.0 


A A 
U.U 


0.0 


Adrenal gland 


A A 

0.0 


Z.J 


0.0 


Thyroid 


A A 
0.0 


U.U 


0.0 


Salivary gland 


A A 
0.0 


A A 
U.U 


0.0 


Pituitary gland 


15.o 


1*7 Q 


4.5 


Brain (fetal) 


A A 
9.0 




3.0 


Brain (whole) 


24./ 


4AA A 

1UU.U 


22.7 


Brain (amygdala) 


or n 


4o./ 


23.5 


Brain (cerebellum) 


1 *> o 
12.Z 


iCA £ 

ou.o 


15.6 


Brain (hippocampus) 




0/.Z 


27.2 


Brain (substantia nigra) 


4.D 


A 


3.8 


Brain (thalamus) 


Z4.c> 


0.5.0 


21.6 


Cerebral Cortex 


jZ.o 


/u.y 


100.0 


Spinal cord 


l.o 


1ft 1 


4.3 


CNS ca. (gKo/astro) U87-MG 


no 


no 


0.0 


CNS ca. (fiho/astro) U-l 18-MG 


ft ft 

U.v 


00 


0.0 


CNS ca. (astro) SW1783 


ft ft 


00 


0.0 


CNS ca.* (neuro; met ) SK-N-AS 


0.1 


0.0 


0.0 


CNS ca. (astro) SF-539 


0.0 


0.0 


0.0 


CNS ca, (astro) SNB-75 


0.0 


0.0 


0.0 


CNSca.(RBo)SNB-19 


0.0 


0.0 


0.0 


CNSca.(gho)U251 


0.0 


03 


0.0 


CNS ca. felio) SF-295 


0.0 


0.0 


0.0 


Heart (fetal) 


0.0 


0.5 


0.0 


Heart 


0.0 


0.0 


0.0 


Fetal Skeletal 


0.2 


4.1 


0.3 


Skeletal muscle 


0.0 


0.0 


0.0 


Bone marrow 


0.0 


0.0 


0.0 


Thymus 


0.0 


0.0 


0.1 


Spleen 


0.0 


1.0 


0.0 


Lymph node 


0.1 


0.0 


0.0 


Colorectal 


0.4 


0.0 


0.0 
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OlUIIiciVvll 


0.0 


0.0 


0.0 


Olllgll JlllC'oLlIlC 


0 0 


0.5 


0.0 


lAUUIl Ca. O W76U 




0.0 


00 

U.U 


Colon ca * (SW480 met)SW620 


0.0 


0.0 


0.0 


Colon ca. HT29 


0.0 


0.0 


0.0 


Colon ca.HCT-1 16 


0.0 


1.0 


0.0 


Colon ca.CaCo-2 


0.0 


0.0 


0.0 


83219 CC Well to Mod Diff 

\\JJLt \J DODO } 


0 0 


0.0 


0.0 


woion ca. jivAj-zyy 0 


V/.U 


0.0 


Oft 

v.U 


vjrastnc ca, (liver metj jnL/I-jno / 


n o 


ft ft 

U.U 


ft ft 

U.U 


niauuer 


n n 
u.u 


ft ft 

U.U 


ft ft 

U.U 


Trachea 




ft ft 

U.U 


ft 1 

U.l 


Kidney 




ft ft 

U.U 


ft ft 

U.U 


fvianey ( retail 


ft R 


■J.J 


ft 9 

U.i 


Kenai ca, /so-u 


n ft 


ft ft 

U.U 


ft ft 

U.U 


Kenai ca. Anyis 


ft ft 


ft ft 

U.U 


ft ft 

U.U 




ft ft 


ft ft 

U.U 


ft ft 

U.U 




ft ft 


ft ft 
U.U 


ft ft 


Kenai ca. uu-m 


ft ft 
vJ.v 


ft ft 

U.VJ 


ft ft 

U.U 


tvenai ca. 1 


ft ft 


ft ft 

U.U 


ft ft 

U.U 


Liver 


ft ft 


ft ft 

U.U 


ft ft 

U.U 


Liver ^icuui 


ft ft 


ft ft 

U.U 


ft ft 

U.U 


T tv^r r*!» fti**ttot/WOo c+\ TT<*r\/"i'? 


ft ft 


0 ft 

U.U 


ft ft 

U.U 


Lung 


ft ft 
V/.V7 


ft ft 

U.U 


ft ft 

U.U 


i/Ung \\iGtaj/ 


ft ft 


ft 9 


ft ft 

U.U 


i^ung ca. (smau ceuj j-»a-i 


ft ft 
U.v 


ft ft 

U.U 


ft ft 

U.U 


juung ca. (sman ceuj jnvjl-jhov 


ft ft 


ft ft 

U.U 


ft ft 


juung ca. (s.ccii Vox.j dxut**/ / 


ft ft 


ft ft 
u*u 


ft ft 

U.U 


nifig ca. \juugc ecu ^iN^i-n*KH/ 


ft ft 


1 7 

X-/ 


ft ft 

U.U 


Lfiing ca. (dod-siii. ceil j /vj*f7 


ft ft 

U.U 


ft ft 

U.U 


ft ft 

U.U 




ft ft 


ft ft 
U.U 


ft ft 

U.U 


Lunc ca (nuii-s»ceii j jtjtvjJr-o^ 


ft ft 

U.U 


ft ft 

U.U 


ft ft 

U.U 






14 4 




f vmrt /e/mnm \ OT17 Oftft 


ft ft 

U.U 


00 

U.U 


ft ft 

U.U 


L*UDg C£U ^SC(llalIL J XH V/r*ilJ70 


ft ft 

u»u 


ft ft 

U.U 


ft ft 

U.U 


N^nmmarv frlttrvt 
iviniiiuBii j gwuu 


ft ft 

U.U 


1.6 


0 0 


Breast ca * (ri\ effiiQinti^ A/TPP-7 


U.V 


0,0 


0.0 


Breast ca * (n\ eft MDA-MTi-^1 




0.0 


0.0 


Breast ca* tfnl efrnsinrA T47D 


0.0 


0.0 


0.0 


Breast ca BT-549 


0.0 


0.0 


0.0 


Breast ca.MDA-N 


0.0 


0.0 


0.3 


Ovary 


0.4 


0.0 


02 


Ovarian ca. OVCAR-3 


0.0 


0.0 


0.0 


Ovarian ca. 0 VCAR-4 


0.0 


0.0 


0.0 


Ovarian ca. OVCAR-5 


0.0 


0.0 


0.0 
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uvanan ca. uvtAK-o 


u.u 


A A 
U.U 


A A 
U.U 


uvanan ca. ivrfCLi v-i 


n i 

U.l 


0 A 

u.u 


A A 
U.U 


uvanan ca. ( ascites J oK-vjvo 


U.U 


A A 
U.U 


A A 

U.U 


Uterus 


U.U 


A A 
UAJ 


A A 
U.U 


rJacenta 


U.U 


A A 
U.4 


A A 
U.U 


Prostate 


A A 

U.U 


A A 
U.U 


A A 
U.U 


Prostate ca.* (bone met)PO-3 


A A 

U.U 


A A 
U.U 


A A 
U.U 


Testis 


1 Q 




A A 

u.y 


Melanoma iisos6(Aj. 1 


A A 
U.U 


A A 
U.U 


A A 
U.U 


Melanoma* (met) HsoooCB J. I 


A A 
U.U 


A A 
U.U 


A A 
U.U 


IVICJiJIlvIIla L/rW^I^-O.** 




00 
\ft\t 


00 


Melanoma M14 


0.0 


0.0 


0.0 


Melanoma LOX IMVI 


0.0 


0.0 


0.0 


Melanoma* (met) SK-MEL-5 


0.0 


0.0 


0.0 


Adipose 


0.0 


0.0 


0.1 



Table 49 . Panel General screeniagj>anel vl .4 



Tissue Name 


Relative Expression(%) 


Generalscreeni 
ng panel vl. 4 

gl481 b2 


tm7150f_agl481 

Jt>l 


D6005-01 Human adipose 


0.0 


0.1 


112193 Metastatic melanoma 


0.0 


0.0 


112192 Metastatic melanoma 


0.0 


0.0 


95280 Epidermis (metastatic melanoma) 


0.0 


0.0 


95279 Epidermis (metastatic melanoma) 


0.0 


0.0 


Melanoma (met) SK-MEL-5 


03 


0.0 


112196 Tongue (oncology) 


0.0 


0.0 


113461 Testis Pool 


1.6 


0.2 


Prostate ca.(bone met) P03 


0.0 


0.0 


113455 Prostate Pool 


0.0 


0.0 


103396 Placenta 


0.0 


0.0 


113463 Uterus Pool 


0.0 


0.0 


Ovarian carcinoma OVCAR-3 


0.0 


0.2 


Ovarian carcinorrja(ascites) SK-OV-3 


0.0 


0.1 


95297 Ao^nocarcinorna (ovary) 


0.0 


0.0 


Ovarian carcinoma OVCAR-5 


0.0 


0.2 


Ovarian carcinoma IGROV-1 


0.0 


0.0 


Ovarian carcinoma OVCAR-8 


0.0 


0.0 


103368 Ovary 


0.0 


0.0 


MCF7 breast carcinoma(pleural effusion) 


0.0 


0.0 


Breast ca. (pleural efiusion) MDA-MB-231 


0.1 


0.0 


112189 ductal cell carcinoma(breast) 


0.0 


0.0 


Breast ca. (pleural effusion) T47D 


0.2 


0.0 


Breast carcinoma MDA-N 


0.0 


0.0 
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113452 Breast Pool 


0.0 


0.0 


103398 Trachea 


0.4 


0.0 


112354 rung 


0.0 


0.0 


103374 Fetal Lung 


0.6 


o.o 


94921 Small cell carcinoma of the lung 


0.3 


1.1 


Lung ca.(small cell) LX-1 


0.0 


0.0 


94919 Small cell carcinoma of the lung 


0.2 


0.3 


Lungca.fs.cellvar.) SHP-77 


0.0 


0.0 


95268 Lung (Large cell carcinoma) 


0.0 


0.0 


94920 Small cell carcinoma of the lung 


0.0 


0.0 


Lung ca.(non-s.cell) NCI-H23 


0.0 


0.5 


Lung ca.(large cell) NCI-H460 


0.0 


0.0 


Lung ca.(non-s.cell) HOP-62 


0.0 


0.0 


Lung ca.Cnon-s.cl) NCI-H522 


62.3 


43.4 


103392 Liver 


0.0 


0.0 


103393 Fetal liver 


0.0 


0.0 


Liver ca.(hepatoblast) HepG2 


0.0 


0.0 


113465_KidneyPool 


0.2 


0.0 


103373 Fetal Kidney 


2.7 


1.6 


Renal ca. 786-0 


0.0 


0.0 


112188 renal cell carcinoma 


0.0 


0.0 


Renal ca. ACHN 


0.0 


0.1 


112190 Renal cell carcinoma 


0.0 


0.0 


Renal ca. TK-10 


0.0 


0.1 


Bladder 


0.0 


0.0 


Gastric ca.(lfver met) NCT-N87 


0.0 


0.2 


112197 Stomach 


0.0 


0.1 


94938 Colon Adenocarcinoma 


0.0 


0.0 


Colon ca. SW480 


0.0 


0.0 


Colon ca.(SW480 met) SW620 


0.0 


0.0 


Colon ca. HT29 


0.0 


0.0 


Colon ca. HCT-116 


0.3 


0.4 


Colon ca. CaCo-2 


0.0 


0.0 


83219 CC Well to Mod Diff (0DO3866) 


0.0 


0.0 


94936 Colon Adenocarcinoma 


0.0 


0.0 


94930 Colon 


0.0 


0.0 


94935_Colon Adenocarcinoma 


0.0 


0.0 


113468 Colon Pool 


0.2 


0.0 


113457 Small Intestine Pool 


0.2 


0.0 


113460 Stomach Pool 


0.0 


0.0 


113467 Bone Marrow Pool 


0.0 


0.0 


103371 Fetal Heart 


0.0 


0.0 


113451 Heart Pool 


0.1 


0.0 


113466 Lymph Node Pool 


0.2 


0.0 


103372 Fetal Skeletal Muscle 


0.0 


0.0 
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113456 Skeletal Muscle Pool 


0.0 


0.0 


113459 Spleen Pool 

— — r 


0.0 


0.0 


113462 Thymus Pool 

— — X — ,Zrtr^r -■ , - 


0.3 


0.0 


CNS ca. (glio/astro) U87-MG 


0.0 


0.0 


CNS ca. (glio/astro) U-118-MG 


0.0 


0.0 


CNS ca. (neuro;met) SK-N-AS 


0.2 


0.0 


95264 Brain astrocytoma 


0.0 


0.0 


CNS ca. (astro) SNB-75 


0.0 


0.0 


CNS ca. (glio)J5NB-19 


0.0 


0.0 


CNS ca. (gIio)_SF-295 


0.0 


0.0 


1 13447 Brain (Amygdala) Pool 


22.9 


28.2 


103382 Brain (cerebellum) 


100*0 


100.0 


64019-1 brain(fetal) 


28.7 


35.7 


1 13448 Brain (Hippocampus) Pool 


35.9 


28.7 


113464 Cerebral Cortex Pool 


28.5 


33.0 


113449 Brain (Substantia niera^ Pool 


25.6 


53.9 


113450 Brain (Thalamus) Pool 


14.1 


30.2 


103384 JBrain (whole) 


11.7 


47.2 


113458 Spinal Cord Pool 


6.4 


10.6 


103375 Adrenal Gland 


0.0 


0.0 


113454 Pituitary gland Pool 


9.9 


8.0 


103397_Salivary Gland 


0.0 


0.0 


103369 Thyroid (female) 


0.0 


0.0 


Pancreatic ca. CAPAN2 


0.0 


0.0 


113453 Pancreas Pool 


0.0 


0.0 


Panel 50. Panel 2D 


Tissue Name 


Relative Expression(%) 


2dtm4171f 
agl481 


2dx4tm4724f a 
gl481 al 


Normal Colon GENPAK 061003 


0.0 


0.0 


83219 CC Well to Mod Diff(OD03866) 


0.0 


30.2 


83220 CCNAT (OD03866) 


0.0 


0.0 


83221 CC Gr.2 rectosigmoid (OD03868) 


0.0 


0.0 


83222 CC NAT (OD03868) 


0.0 


0.0 


83235 CC Mod Diff (ODO3920) 


0.0 


0.0 


83236 CCNAT (ODO3920) 


0.0 


0.0 


83237 CC Gr.2 ascend colon (OD03921) 


50.7 


50.0 


83238 CC NAT (OD03921) 


100.0 


8.1 


83241 CC from Partial Hepatectomy (ODO4309) 


0.0 


0.0 


83242 Liver NAT (ODO4309) 


0.0 


0.0 


87472 Colon mets to lung (OD04451-01) 


0.0 


0.0 


87473 Lung NAT (OD04451-02) 


0.0 


5.3 


Normal Prostate Clontech A+ 6546-1 


0.0 


0.0 


84140 Prostate Cancer (OD04410) 


0.0 


0.0 
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Q41 A 1 MAT ((XTXTlAA 1 A\ 

o*n4i rro state is a i (jj.uu44iuj 




a n 

U.U 


o/u /3 JtTOstate cancer (Uixr4/zu-ui j 




a n 
u.u 


o/u/4 JtTostate JNAl tvJlJU4/zu-uz) 




A A 

u.u 


Normal Lung iinNFAK. vol vi u 




A A 

u.u 


o3Z3y Lung Met to Muscle iulhj4Zoo) 




A A 

u.u 


53Z4U Muscle NA1 


u.u 


A A 

u.u 


84i3o Lung Malignant cancer (Ujl>U31Zo) 


n n 
u.u 


a ft 
U.U 


©/I 1 T7 T XT A T 1 //^»T\ft'2 1 0/T\ 

8413/ LungJNAl (UDOilZO) 


u.u 


A A 
U.U 


B/IQTl T /"Vvrtnw f/*Yr\ft>MA/r\ 

o4o / 1 Lung Cancer vujuu44U4J 


n n. 
u.u 


Z3.D 


OvIOTl T . ..» .- "XT A IP S/^\T\riA Af\A\ 

84S7ZLungNAl (Ox)04404) 


a o 
u.u 


1UU.U 


848 / ? Lung Cancer (Uju045o j J 


A ft 

u.u 


A A 
U.U 


St A QTrfC T "MAT* /f\T\f\A <*C<\ 

0425/0 LUng IN A 1 (UJULWOCD) 


A A 
U.U 


A A 
U.U 


osyso Lung cancer (OL>04z3 /-ui) 


A ft 
U.U 


ft ft 
U.U 


OCO'JA T XT A TP //~\T"\Avl1'>'7 AO\ 

o5y/0 Lung MAI (OD04ZJ/-UZ) 


ft ft 
U.U 


ft A 
U.U 


oJZDo Ocular Mel Met to Liver {uuiMJW) 


ft A 
U.U 


ft A 
U.U 


83zM> Liver N A 1 (01)043 1 U) 


ft A 
U.U 


ft ft 

u.u 


84139 Melanoma Mets to Lung (OD04321) 


ft ft 

0.0 


A ft 

0.0 


84138 Lung NAT (OD04321) 


ft ft 

u.u 


ft A 

u.u 


Normal Kidney GENPAK 061008 


A A 

0.0 


A ft 

0.0 


83786 Kidney Ca, Nuclear grade 2 (OD04338) 


A A 

0.0 


A A 

0.0 


83787 Kidney NAT (OD04338) 


A A 

0.0 


A A 

0.0 


83788 Kidney Ca Nuclear grade 1/2 (OD04339) 


A A 

0.0 


A f\ 

0.0 


83 /89 Kidney NA1 (QD04339) 


ft ft 

u.u 


ft A 

u.u 


83 /yo Kiuney ca, Clear cell type (UJU0434U) 


ft ft 

u.u 


A A 

u.u 


OOlftl ViA-* M , XT A T ffXTSflAI Af\\ 

83791 Kidney NAr (01)04340) 


ft ft 

u.u 


ft ft 

u.u 


83/92 Kidney Ca, Nuclear grade 3 {01)04348) 


zzo 


ft A 

0.0 


83 /y3 Kidney NA1 (OD04348) 


ft ft 

u.u 


A ft 

u.u 


HI AHA Vj/l^M, /^-^__^. //"VTVA A /CIO A1\ 

8 /4 /4 Kidney Cancer (UD04ozz-4)l ) 


39.8 


A A 

o.u 


o /4 / D AJuney JNAl (UL>U4oZZ~U3j 


ft A 

u.u 


A A 

u.u 


8 z>y /3 isjctney cancer (ULHW4diMJ1J 


A A 


A A 

u.u 


ojy/4 Kianey jnai (uiw*t4jiMi3j 


OX A 
ZO.4 


A A 

u.u 


JsJtaney cancer ciontecn sizuouy 


A A 

u*u 


A A 

u.u 


ivioney jnai ciontecn oizuouo 


A A 
U.U 


A A 

u.u 


Kictney cancer Ciontecn 8lz0ol3 


A A 


A A 

u.u 


Kidney NA1 Ciontecn 8120614 


A A 


A A 


Kidney cancer ciontecn 901(1320 


A A 
0.0 


o.3 


Kidney na I ciontecn 9010321 


43.5 


A A 
U.U 


JNonnai uterus LriiJNJrAl&.0olU18 


ft a 
0.0 


1 A O 
1U.Z 


TTtimio C^tkfkr-tHr /1T7XTD A V ft^C/tftl 1 

uterus cancer otiJNJr ajv uchkii i 


ft A 
U.U 


A A 
U.U 


JNonnai inyroiu i^iontecn a+ od /u-i 


A A 
U.U 


a n 

u.u 


Thvrnid Cancfir OKMPAIC O^vdOin 
j. xiyx uiu v^riujiM/i xjJDi^ijrxxfv. uutviu 


0.0 


0.0 


Thyroid Cancer INVTTROGEN A302152 


0.0 


0.0 


Thyroid NAT INVITROGEN A302153 


0.0 


0.0 


Normal Breast GENPAK 061019 


0.0 


0.0 


84877 Breast Cancer (OD04566) 


0.0 


0.0 
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85975 Breast Cancer (OD04590-01) 


A A 

0.0 


It 1 

31./ 


85976 Breast Cancer Mets (OD04590-03) 


A A 

0.0 


A A 
0.0 


87070 Breast Cancer Metastasis (OD04655-05) 


A A 

0.0 


re 1 

5j.3 


GENPAK Breast Cancer 064006 


15.3 


A A 
0.0 


Breast Cancer Res, Gen. 1024 


0.0 


A A 

o.o 


Breast Cancer Clontech 9100266 


0.0 


0.0 


Breast NAT Clontech 9100265 


0.0 


0.0 


Breast Cancer INVTTROGEN A209073 


0.0 


t\ A 

0.0 


Breast NAT INVTTROGEN A2090734 


A A 

0,0 


A A 

0.0 


Normal Liver GENPAK 061009 


A A 

0.0 


0.0 


Liver Cancer GENPAK, 064003 


0.0 


20.1 


Liver Cancer Research Genetics RNA 1025 


0.0 


0.0 


Liver Cancer Research Genetics RNA 1026 


0.0 


0.0 


Paired Liver Cancer Tissue Research Genetics RNA 6004-T 


0.0 


0.0 


Paired Liver Tissue Research Genetics RNA 6004-N 


0.0 


13.9 


Paired Liver Cancer Tissue Research Genetics RNA 6005-T 


0.0 


0.0 


Paired Liver Tissue Research Genetics RNA 6005-N 


0.0 


0.0 


Normal Bladder GENPAK 061001 


0.0 


0.0 


Bladder Cancer Research Genetics RNA 1 023 


52.8 


17.6 


Bladder Cancer INVTTROGEN A302173 


50.3 


0.0 


87071 Bladder Cancer (OD04718-01) 


17.0 


0.0 


87072 Bladder Normal Adjacent (OD047 18-03) 


0.0 


0.0 


Normal Ovary Res. Gen- 


42.9 


24.6 


Ovarian Cancer GENPAK 064008 


0.0 


0.0 


87492 Ovary Cancer (OD04768-07) 


0.0 


0.0 


87493 Ovary NAT (OD04768-08) 


0.0 


0.0 


Normal Stomach GENPAK 061017 


0.0 


0.0 


Gastric Cancer Clontech 9060358 


0.0 


0.0 


NAT Stomach Clontech 9060359 


0.0 


0.0 


Gastric Cancer Clontech 9060395 


A A 

0.0 


A A 

o.u 


NAT Stomach Clontech 9060394 


0.0 


0.0 


Gastric Cancer Clontech 9060397 


0.0 


0.0 


NAT Stomach Clontech 9060396 


0.0 


0.0 


Gastric Cancer GENPAK 064005 


0.0 


0.0 



Panel 51. Panel 3D 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Exoression(%) 


3dtm4953f 
agl481 


3dtm4953f 
ac!481 


94905 JDaoy_Medullohlastoma/ 
Cerebellum sscDNA 


0.0 


94954_Ca SkiCervical 
epidermoid carcinoma 
(metastasis) sscDNA 


0.0 


94906_TE67 l^MeduUoblastotn/ 
Cerebellum sscDNA 


0.0 


94955 JBS-2_Ovarian clear cell 
carcinoma sscDNA 


0.0 


94907 JD283 

Med Medulloblastoma/Cerebell 


0.0 


94957 Jteraos/6h stim_ Stimulated 
with PMA/ionomycin 6h sscDNA 


0.0 
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urnjsscDNA 








94908_PFSK-l„Primitive 
Neuroectodennal/Cerebellum ss 
cDNA 


0.0 


94958 JRamos/14h sthn_ 
Stimulated with PMMonomycin 
14h sscDNA 


0.0 


94909 XF-498 CNS sscDNA 


0.0 


94962 JMEG-01_Chionic 
myelogenous leukemia 
(megokaryoblast)_sscDNA 


0.0 


94910J3NB- 

78 CNS/glioma sscDNA 


0.0 


94963 JRaji^Bmkrtfs 
lymphoma sscDNA 


0.0 


9491 1_SF- 

268_CNS/gIioblastoma„sscDNA 


0.0 


94964 J>audiJBurMtt , s 
lymphomasscDNA 


0.0 


94912 T98G Glioblastoma ssc 

dna" 


0.0 


94965_U26«B-ceU 
plasimcytoma/rrryeloma sscDNA 


0.0 


96776JSK-N- 

SH_Neuroblastoma 

(metastasis)_sscDNA 


0.0 


94968_CA46_Burkitt , s 
lymphoma_sscDNA 


0.0 


94913„SF- 

295_ CNS/gUoblastoina_sscDNA 


0.0 


94970 ja.jaon-Hodgkin's B-cell 
lymphoma sscDNA 


0.0 


94914 Cerebellum sscDNA 


0.0 


94972 JMl_pre~B-cell 
lymphoina/leukernia_sscDNA 


0.0 


96777 Cerebellum sscDNA 


0.0 


94973 JurkatT cell 
leukemia sscDNA 


0.0 


94916JTCI- 

H292_Mucoepidermoid lung 
carcinoma sscDNA 


0.0 


94974 JTF- 

l_Eryteoleukernia_sscDNA 


0.0 


94917_DMS-1 14_Small cell 
lung cancer sscDNA 


0,0 


94975 JIUT78_T-cell 
lymphoma sscDNA 


0.0 


94918JDMS-79„Srnall cell lung 
(^ncer/neuroendocrine sscDNA 


0.0 


94977JU937JGstk>cytic 
lymphoma sscDNA 


0.0 


94919„Na-H146__Small cell 
hmg 

cmncer/iiemoendocrine sscDNA 


0.0 


94980_KU-812_Myelogenous 
leukemia sscDNA 


0.0 


94920_NCI-H526_Small cell 
lung 

cancex/neuToendocrine sscDNA 


0.0 


94981_769-P_CIear cell renal 
carcinoma sscDNA 


0.0 


94921 J*a-N417JSmall cell 
lung 

(^nces/oeuroendocrine sscDNA 


0.0 


94983_Calti~2J3ear cell renal 
carcinoma sscDNA 


0.0 


94923_Na-H82_Small cell hmg 
cancei/neuroeiidocrine sscDNA 


0.0 


94984JSW 839__Clear cell renal 
carcinoma sscDNA 


0.0 


94924_Na-H157_Squamous 
cell lung cancer 
(metastasis) sscDNA 


0.0 


94986J3401_Wilms , 
tumor sscDNA 


0.0 


94925 JO-HI 155 JLarge cell 
hmg 

cancej^utoendocrine sscDNA 


0.0 


94987 JHs766TJ > ancreatic 
carcinoma (LN 
metastasis) sscDNA 


0.0 


94926JSO-H1299JLarge cell 
hmg 

caricer/neuroendocrine sscDNA 


0.0 


94988_CAPAN-l_Pancreatic 
adenocarcinoma (liver 
metastasis) sscDNA 


0.0 


94927_Na-H727__Lung 
carcinoid sscDNA 


0.0 


94989_SXJ86.86_Pancreatic 
carcinoma (liver 
metastasis) sscDNA 


0.0 


94928 JSO-UMC-1 l_Lung 
carcinoid sscDNA 


0.0 


94990_BxPC-3_Pancreatic 
adenocarcinoma sscDNA 


0.0 


94929JJC-1 JSmall ceU lung 
cancer sscDNA 


0.0 


94991_EDPACJ > ancreatic 
adenocarcinoma sscDNA 


0.0 


94930__Colo-205_Colon 
cancer sscDNA 


0.0 


94992_MIA PaCa-2_Pancreatic 
carcinoma sscDNA 


0.0 


94931 KM12 Colon 


0.0 


94993 CFPAC-1 Pancreatic 


0.0 
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cancersscDNA 




ductal adenocarcinomasscDNA 




94932_KM20L2„Colan 
cancer sscDNA 


0.0 


94994 jPANCMJPancreatic 
epithelioid ductal 
carcinoma_sscDNA 


0.0 


94933 J*a-H716_Colon 
cancer sscDNA 


0.0 


94996 X24 JBladder caicinma 
(transitional cell) sscDNA 


0.0 


94935__SW-48Colon 
adenocarcinoma sscDNA 


0.0 


94997_5637_Bladder 
carcinoma sscDNA 


0.0 


94936JSW1116„Colon 
adenocarcinoma sscDNA 


0.0 


94998_HT-1 197_Bladder 
carcinoma sscDNA 


0.0 


94937_LS 174TColon 
adenocarcinoma sscDNA 


0.0 


94999 JJM-UC-3_Bladder 
carcinma (transitional 
cell) sscDNA 


0.0 


94938_SW-948_Colon 
adenocarcinoma sscDNA 


0.0 


95000_A204_Rhabdomyosarcoma 
sscDNA 


0.0 


94939JSW-480j:olon 
adenocarcinoma sscDNA 


0.0 


95001 JTT- 

1080 Fibrosarcoma sscDNA 


0.0 


94940__Na-SNU-5_Gastric 
carcinoma sscDNA 


0.0 


95002JMG-63_Osteosarcoma 
(bone) sscDNA 


0.0 


94941 KATO IE_Gastric 
carcinoma sscDNA 


0.0 


95003_SK-LMS- 

lJLeiomyosarcoma 

(vulva)_sscDNA 


0.0 


94943_Na-SNU.16_Gastric 
carcinoma sscDNA 


0.0 


95004_SJRH30__Rhabdomyosarco 
ma (met to bone manow)_sscDN A 


100.0 


94944 JtfQ-SNU-lJjastric 
carcinoma sscDNA 


0.0 


95005„A43 ^Epidermoid 
carcinoma sscDNA 


0.0 


94946JRF-l_Gastric 
adenocarcinoma sscDNA 


0.0 


95007JWM266- 

4 Melanoma sscDNA 


0.0 


94947_RF-48J3astric 
adenocarcinoma sscDNA 


0.0 


95010JXJ 145JProstate 
carcinoma (brain 
metastasis) sscDNA 


0.0 


96778_MKN-45_Gastric 
carcinoma sscDNA 


0.0 


95012_MDA-MB-468JBreast 
adenocarcinoma sscDNA 


0.0 


94949_NCI-N87_Gastric 
carcinoma sscDNA 


0.0 


95013_SCC4_Squamous cell 
carcinoma of tongue_sscDNA 


0.0 


9495 l_OVCAR-5 J>arian 
carcinoma sscDNA 


0.0 


95014JSCC-9_Squamous cell 
carcinoma of tongue sscDNA 


0.0 


94952_RL95-2_Uterine 
carcinoma sscDNA 


0.0 


95015_SCC-l5_Squamons cell 
carcinoma of tongue sscDNA 


0.0 


94953_HelaS3„Cervical 
adenocarcinoma sscDNA 


0.0 


95017_CAL 27JSquamous cell 
carcinoma of tongue sscDNA 


0.0 



Table 52. Panel 4D 



Tissue Name 


Relative 
Expression(%) 


Relative Expression(%) 


4dx4tn*4512t 
ag2307 a2 


4dtm2475f_agl481 


4dtm4172f 
ael481 


93768 Secondary Thl anti-CD28/anti- 
CD3 


10.4 


0.0 


10.7 


93769 Secondary Th2 airti-CD28/anti- 
CD3 


0.0 


0.0 


0.0 


93770 Secondary Trl anti-CD28/anti- 
CD3 


0.0 


0.0 


0.0 


93573_Secondary Thlresting day 4-6 
inIL-2 


2.6 


0.0 


12.9 


93572_Secondary Th2_resting day 4-6 
inIL-2 


0.0 


0.0 


0.0 
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93571 ^Secondary Trl_resting day 4-6 
inIL-2 


0.0 


0.0 


0.0 


93568 ^primaryThl anti-CD28/anti- 
CD3 


2.8 


0.0 


0.0 


93569 ^primary Th2 anti-CD28/anti- 
CD3 


2.9 


0.0 


0.0 


93570jprimaryTrl anti~CD28/anti- 
CD3 


3.7 


4.5 


0.0 


93565_primary Thl resting dy 4-6 in 
JL-2 ~ ' 


0.0 


2.9 


0.0 


93566_primaryTh2 resting dy 4-6 in 
IL-2 


0.0 


0.0 


0.0 


93567jprimary Trl resting dy 4-6 in 
IL-2 


2.2 


0.0 


0.0 


93351_CD45RACD4 
lymphocyte anti-CD28/anti-CD3 


14.7 


21.0 


10.3 


93352J3D45ROCD4 
lymphocyte anti-CD28/anti-CD3 


0.0 


7.6 


0.0 


9325 1 CD8 Lymphocytes_anti- 


ft 0 


0 7 


ft 0 


93353_chronic CD8 Lymphocytes 
ziy_rcs ung ay m iXj-z 


ft O 


ft 0 


ft ft 


93574__chronic CD8 Lymphocytes 
2ry _activated CD3/CD28 


0.0 


0.0 


0.0 


93354 CD4 none 


14.8 


0.0 


0.0 


93252jSecondary Thl/Th2/Trl_anti- 
CD95 CHll 


0.0 


A A 

U.U 


A A 
0.0 


93103 LAK cells resting 


0.6 


A A 
U.U 


A A 
0.0 


93788 LAK cells IL-2 


0.0 


0.0 


0.0 


93787 LAK cells IL-2+JL-12 


23.4 


33.0 


0.0 


93789 LAK cells JL-2+IFN gamma 


2.4 


39.0 


28.1 


Q17QA T ATT />a11c TT 04. TT 1 SI 
iO iy\) JUrtJV CeiiS ULt-j&t JUU-lO 


*W.O 


jU.I 




93104JLAK cells_PMA/ionomycin and 


ft 7 


a a 


ft A 


93578 NK Cells IL-2 resting 


0.0 


0.0 


0.0 


93109_Mixed Lymphocyte 
Reaction Two Way MLR 


9.5 


19.5 


28.3 


931 10_Mixed Lymphocyte 
Reaction Two Way MLR 


0.0 


20.6 


0.0 


93 1 1 1 JMixed Lymphocyte 
Reaction Two Way MLR 


6.0 


0.0 


0.0 


93 1 12_Mononuclear Cells 


1 0 


7 0 


0.0 


93113 Mononuclear Cells 
(PBMCsLPWM 


8.6 


0.0 


0.0 


93 1 14_Mononuclear Cells 


A A 

u.u 


ft A 
U.U 


A A 
U.U 


93249_ Ramos (B cell) none 


0.0 


0.0 


0.0 


93250 Ramos (B cell) ionomycin 


0.0 


0.0 


0.0 


93349 B lymphocytes PWM 


41.6 


70.7 


44.8 


93350 B lymphoytes CD40L and BL-4 


7.6 


23.3 


9.7 


92665 JEOI^l (Eosinophil)_dbcAMP 
differentiated 


0.0 


0.0 


0.0 


93248_EOL-l 

(Eosinophil) dbcAMP/PMAionomycin 


0.0 


19.3 


0.0 
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joo Lrenorinc cells none 


n a 
u.u 


ft ft 
u.u 


ft A 

u.u 


yjjjj JJenarmc Cells JJra 1UU ngftnl 


a a 


n ft 
U.u 


A A 

u.u 


93 / ij uenarmc Cells anti-uL>4u 


U-U 


A A 

U.U 


A A 

u.u 


y3 / /4 Monocytes resting 


A A 
U.U 


ft ft 

u.u 


A A 
U.U 


93 / /o Monocytes LPS 50 ng/ml 


A A 
U.U 


A A 

U.U 


A A 
U.U 


93581 Macrophages resting 


A A 
U.U 




A A 
U.U 


93582 Macrophages LPS 100 ng/ml 


0.0 


0.0 


0.0 


93098 HUVEC (Endothelial) none 


0.0 


0.0 


0.0 






0 ft 
U.v 


00 


93100 HUVEC (Endothelial) IL-lb 


0.0 


8.4 


0.0 


93779_HUVEC (Endothefal) JFN 
gannna 


no 

u.u 


U. 1 


ft ft 

U.U 


93102_HUVEC (Endothehal)JTNF 
aipjia t jltjn gamma 


u.u 


ft ft 

U.U 


ft ft 


93101 HUVEC (Endothelial)_TNF 
alpha + IL4 


0.0 


0.0 


0.0 


93781 HUVEC (Endothelial) IL-11 


0.0 


0.0 


0.0 


93583JUmg Microvascular Endothelial 
Cells none 


14.8 


0.0 


0.0 


93584_Lung Microvascular Endothelial 
Cells JTNFa (4 ng/ml) and ILlb (1 
ng/ml) 


0.0 


0,0 


0,0 


92662_Microvascular Dermal 
endothelium none 


0.0 


0.0 


0.0 


92663_Microsvasular Dermal 
endotheUum_TNFa (4 ng/ml) and ILlb 


ft n 


ft ft 

U.U 


11 ft 

1 JLU 


93773 Bronchial epifhelium_TNFa (4 
ng/ml) and ILlb (1 ng/ml) ** 


0.0 


0.0 


0.0 




O.J 


OA 


ft ft 


93348jSmall Airway EpitheliumJTNFa 
(4 ng/ml) and ILlb (1 ng/ml) 


7.4 


0.0 


0.0 




ft ft 

U.U 


ft ft 


ftft 

u.u 


92669_Coronery Artery SMCJTNFa (4 
ng/ml) and ILlb (1 ng/ml) 


0.0 


12 


0.0 


yjiu/ asnocyies resung 


o.y 


ft ft 


ftft 

U.U 


93108 astrocytes TNFa (4 ng/ml) and 
BLlb(lng^ml) 


0.0 


0.0 


0.0 


QOjCX/C fTT 0 19 /RsicrmhiTt rtMrfinir 

y^ooo a-U-oia \j>ascipjiLt j itsuug 


on 


ft ft 

u.v 


ftft 

u.u 


92667JKU-812 
(Basophil) PMA/k>noycm 


0.9 


0.0 


0.0 


93579 CCD1106(Keratinocytcs) none 


0.0 


0.0 


0.0 


93580_CCD1106 

(Keratmocytes ; l Nr a and Ib JNg " 


A A 
U.U 


A A 

U.U 


A ft 

u.u 


ya/yi Liver uiirnosis 


A< 1 

4j.1 


/z./ 




yj/yz Lupus Jsjuney 


y.y 


A ft 

U.U 


A ft 

u.u 


yDD/f JNOX-xl^yz 


u.u 


ft ft 
U.U 


ft ft 
u.u 


93358 NCI-H292 IL-4 


0.0 


0.0 


0.0 


93360 NCI-H292 IL-9 


0.0 


0.0 


0.0 


93359 NQ-H292 IL-13 


0.0 


0.0 


0.0 


93357 NCI-H292 IFN gamma 


0.0 


0.0 


0.0 


93777 HPAEC - 


0.0 


0.0 


0.0 
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93778 HPAEC IL-1 beta/TNA alpha 


0.0 


0.0 


0.0 


93254 Jtformal Human Lung 
Fibroblast none 


0.0 


0.0 


0.0 


93253_Normal Human Lung 
Fibroblast TNFa (4 ng/ml) andlL-lb 
(1 ng/ml) 


0.0 


0.0 


0.0 


93257JSTormal Human Lung 
Fibroblast IL-4 


0.0 


0.0 


0.0 


93256_Normal Human Lung 
Fibroblast EL-9 


0.0 


0.0 


0.0 


93255 JSTonnal Human Lung 
Fibroblast IL-13 


7.6 


0.0 


0.0 


93258_Normal Human Lung 
Fibroblast IFN gamma 


0.0 


0.0 


0.0 


93106JDermal Fibroblasts 
ia>uiu/u resting 


n ft 


ft ft 


0 0 


93361 JDermal Fibroblasts 
CCD1070 TNF alpha 4 ng/ml 


0.0 


0.0 


0.0 


93105JDermal Fibroblasts 
CCD1070 IL-1 beta 1 ng/ml 


3.2 


A A 

u.u 


A A 

u.u 


93772 dermal fibroblast IFN gamma 


3.1 


0.0 


A A 


93771 dermal fibroblast IL-4 


0.0 


A A 

0.0 


A A 


93260 IBD Colitis 2 


0.0 




A A 


yjzoi lzsu oronus 


n ft 


ft ft 


0.0 


735010 Colon normal 


100.0 


100.0 


100.0 


735019 Lung^none 


60.8 


33.2 


47.6 


64028-1 Thymus none 


10.6 


0.0 


8.0 


64030-1 Kidney none 


0.0 


1.0 


11.0 



Table S3. Panel CNS 1 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


cnslx4tm6179 
f agl481 al 


cnslx4tm6179 
f ael481 al 


102633 BA4 Control 


1.1 


102605 BA17PSP 


1.2 


102641 BA4 Control2 


4.2 


102612 BA17 PSP2 


0.4 


102625 BA4 Alzheimer^ 


0.4 


102637 Sub Nigra Control 


0.7 


102649 BA4Parkmson's 


' 2.7 


102645 Sub Nigra Control 


2.6 


102656 BA4Parkmsotfs2 


4.3 


102629 Sub Nigra AMieimer , s2 


0.7 


102664 BA4 Huntington's 


23 


102660 Sub Nigra Paririnson's2 


3.8 


102671 BA4 Huntmgton's2 


0.3 


102667 Sub Nigra Huntington^ 


3.0 


102603 BA4PSP 


0.3 


102674 Sub Nigra Huntington^ 


1.2 


102610 BA4PSP2 


1.1 


102614 Sub Nigra PSP2 


0.6 


102588 BA4 Depression 


' 0.2 


102592 Sub Nigra Depression 


0.0 


102596_BA4 Depression2 


0.3 


102599 Sub Nigra Depression2 


0.3 


102634 BA7 Control 


1.4 


102636 Glob Palladus Control 


1.8 


102642 BA7Control2 


2.1 


102644 Glob Palladus Control2 


2.4 


102626 BA7 Alzheimer^ 


0.3 


102620 Glob Palladus Alzheimer's 


1.0 


102650 BA7 Parkinson's 


0.4 


102628_Glob Palladus 
Alzheimer^ 


0.7 
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102657 BA7 Parkinson^ 


1.5 


102652 Glob Palladus Parkinson's 


9.2 


lUZODJ £5 A/ llUIlUllglOIl s 


z,o 


102659 JjlobPalladus 
Parkinsoti's2 


0 ft 


lVZo/z t>A/ aunungtonsz 


u.o 


1U20UO LriOO JraJiaoUS r or 


1 ^ 


1 A*>j£A/I T3 kl T)CX> 

1026U4 BA7 ror 


1 ft 

l.o 


102013 (jioo raiiaaus roJrz 


1 *\ 

J.* J 


X U20 1 1 15 A / ror 2 


1 fl 
1.1/ 


I025yi LfIod raiiaaus Depression 


A 0 
U.2 


102589 BA7 Depression 


A 0 

u*z 


102638 lemp Pole Control 


1 A 
1.4 


1 A*1 j£1 1 D Aft /"ViM-f-M «.1 

102632 BA9 Control 


1.2 


I 02646 lernp Pole Ctontroiz 


2.0 


102640 BA9 Control/ 


/£ 1 
O.I 


1 02622 l emp role Alzneirners 


inn A 


lvzol/ BAy Aizneimer s 


u.o 


102630 i emp Pole Alzheimer sz 


A A 


102624 BA9 Alzheimer sz 


a ^ 


1 02653 1 emp Pole r arJonson s 


A O 

u.y 


10264o BA9 Parkinsons 


1 A 


102661 leiipPoleParlansons2 


A A 

u.y 


102655 BAv Faifcinsons2 


2.0 


102668 Temp Pole Huntington s 


i.i 


102663 BA9 Huntington s 


2.7 


102607 Temp Pole PSP 


A 1 

0*2 


102670 B A9 Huntington's2 


A C 

0.5 


102615_Temp Pole PSP2 


A O 

0.3 


102602 BA9PSP 


A O 

0.8 


102600 Temp Pole Depression2 


A 1 
0.1 


102609 BA9P5P2 


U.J 


102639 Cing Gyr Control 


2.4 


102587 BA9 Depression 


A O 

U.2 


102647 Cing Oyr ControiZ 


2.o 


102595 BA9 Depressions 


A 1 
U.I 


102623 Cing uyr Alzneirners 


a /; 


102635 BA17 Control 


1.3 


102631 Cmg Cxyr Alzneirner s2 


A 1 

U.2 


102643 BA17 Control2 


1 Q 
J.O 


102654 Cmg Uyr Parianson s 


A *7 


102627 BA17 Aiznerrners2 


A 1 


102662 Cing Gyr Parkinson , s2 


1.0 


102651 BA1 7 Parkinson's 


A *7 
0./ 


102669 Cing Gyr Huntington s 


2.6 


102658 BA17 Parkmsons2 


1./ 


102676 Cing Gyr Huntrngton s2 


A C 

0.5 


102666 BA17 Huntington s 


2.4 


102608 Cing Gyr PSP 


0.4 


102673 BAnHunrington^ 


03 


102616 Cing Gyr PSP2 


0.3 


102590_BA17 Depression 


0.2 


102594 Cing Gyr Depression 


0.1 


102597 BA17 Depressk>n2 


1.3 


102601 Cing Gyr Depression2 


0.3 


Table 54. Panel CNS Neurodegeneration vl.O 




Relative 
E*pressionf%) 




Relative 
Expression(%) 


Tissue Name 


tm6958f_ 
agl481_alsl 


Tissue Name 


tm6958f_ 
agl481 alsl 


AD 1 Hippo 


3.2 


Control (Path) 3 Temporal Ctx 


2.1 


AD 2 Hippo 


15.9 


Control (Pam) 4 Temporal Qx 


21.1 


AD 3 Hippo 


LI 


AD 1 Occipital Ctx 


6.2 


AD 4 Hippo 


4.1 


AD 2 Occipital Ctx (Missing) 


0.0 


AD 5 Hippo 


92.1 


AD 3 Occipital Ctx 


L5 


AD 6 Hippo 


20.4 


AD 4 Occipital Crx 


12.4 


Control 2 Hippo 


28.9 


AD 5 Occipital Ox 


61.1 


Control 4 Hippo 


1.7 


AD 6 Occipital Ctx 


12,2 


Control (Path) 3 Hippo 


0,7 


Control 1 Occipital Ctx 


0.8 


AD 1 Temporal Ctx 


5.0 


Control 2 Occipital Ctx 


89.8 


AD 2 Temporal Ctx 


18.6 


Control 3 Occipital Ctx 


10.6 


AD 3 Temporal Ctx 


1.7 


Control 4 Occipital Ctx 


0.2 
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AD 4 Temporal Ctx 


9.9 


Control (Path) 1 Occipital Ctx 


69.1 


AD 5 Inf Temporal Ctx 


88.6 


Control (Path) 2 Occipital Ctx 


5.1 


AD 5 Sup Temporal Ctx 


16.9 


Control (Path) 3 Occipital Ctx 


0.4 


AD 6 Inf Temporal Ctx 


17.1 


Control (Path) 4 Occipital Ctx 


12.0 


AD 6 Sup Temporal Ctx 


23.4 


Control 1 Parietal 


2.1 


Control 1 Temporal Ctx 


L8 


Control 2 Parietal 


17.7 


Control 2 Temporal Ctx 


62.9 


Control 3 Parietal 


15.4 


Control 3 Temporal Ctx 


8.3 


Control (Path) 1 Parietal 


100.0 


Control 3 Temporal Ctx 


3.3 


Control (Path) 2 Parietal 


15.3 


Control (Path) 1 Temporal Ctx 


51.6 


Control (Path) 3 Parietal 


1.2 


Control (Path) 2 Temporal Ctx 


25.7 


Control (Path) 4 Parietal 


32.8 



Panel 1.3D Summary Agl481/Ag2307 Results from experiments using different 
probe and prime sets are in very good agreement The NOV7a gene is expressed at high to 
moderate levels in all the tissue samples originating from the central nervous system, 
including the pituitary gland, amygdala, cerebellum, hippocampus, substantia nigra, thalamus, 
cerebral cortex and spinal cord. Highest expression is detected in the hippocampus region 
(CT=27-30). These high expresson levels of the NOV7a gene suggest that the NOV7a protein 
product may be essential for normal central nervous system function. Thus, expression of the 
NOV7a gene could potentially be used to distinguish brain tissues from other tissues and may 
also be an excellent target in the treatment of neurpsychiatric disease. 

Moderate expression of the NOV7a gene also occurs in lung cancer cell lines 
(CT=30.4, 31.3). Therefore, in addition to its CNS utility, expression of the NOV7a gene 
could potentially be used to distinguish between lung cancer cell lines and other tissues or cell 
lines. 

Panel General jscreeningjpanel_vl.4 Summary Agl481 Results from two 
experiments using the same probe and primer set are in excellent agreement Highest 
expression of the NOV7a gene is seen in the cerebellum (CT = 25) with significant expression 
detected in all the tissues samples originating from regions of the brain including the 
amygdala, hippocampus, cerebral cortex, substantia nigra, thalamus, and spinal cord. In 
addition, high expression of the NOV7a gene is present in lung cancer cell lines (CT = 26) The 
results from this panel are in excellent agreement with the expression profile detected in panel 
1 .3D. Therefore, these results suggest that expression of the NOV7a gene could be used to 
distinguish normal brain tissue from other tissues. The NOV7a gene could also possibly serve 
as a marker of lung cancer cell lines from other cell lines and tissues. 
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The metabolic expression of the NOV7a gene is limited to the pituitary gland with CT 
values ranging from 29-32. Therefore, the NOV7a protein product may be a small molecule 
target for the treatment of diseases involving the pituitary gland. 

Panel 2D Summary Agl481 Among the tissues samples in this panel, expression of 
the NOV7a gene is low but significant in normal colon tissue adjacent to a colon tumor (CT = 
34) as well as in a lung cancer metastasis to muscle (CT = 34.8). Two replicates of this 
experiment follow similar trends with both showing no expression in most tissue samples. 
Thus, this expression profile suggests that expression of the NOV7a gene could potentially be 
used to distinguish between colon cancer and normal tissue. 

Panel 2.2 Summary Ag 2307 Expression of this gene in panel 2.2 is low/undetectable 
(Ct values >35) in all samples (data not shown). 

Panel 3D Summary Agl481 High expression of the NOV7a gene is detected in a 
metastatic rhabdomyosarcoma cell line with a CT value of 18.2. Moderate expression is also 
detected in two lung cancer samples (small cell CT =33.1; large cell CT = 32.8) and 
cerebellum (CT - 28.2). Thus, this gene could be used to distinguish these samples from other 
cell line samples. 

Panel 4D Summary Agl481/Ag2307 Results from two experiments using two 
different probe/primer sets are in excellent agreement. Expression of the NOV7a gene is 
greatest in tissue derived from normal colon (CT = 32) and is also observed at moderate levels 
in lung tissue (CT = 33), mitogen stimulated B cells (CT = 32-33), LAK cells stimulated with 
IL-2 and gamma interferon (CT = 33-34), and LAK cells treated with IL-2 and IL-18 (CT = 
34). The NOV7a gene encodes a protein with homology to vesicular GABA tranporters that 
may be active in regulating secretion within the colon and perhaps the lung. The function of 
this type of transporter in leukocytes has not been described. Therapeutic regulation of the 
protein encoded by NOV7a could be important in the treatment of colitis as well as diseases 
involving the lung, including asthma and emphysema. 

Panel CNSJl Summary Agl481 The NOV7a gene is widely expressed at low to 
moderate levels in most of the tissue samples in this panel. Expression of the gene is highest 
(CT = 25) in the temporal pole from an Alzheimer's patient. Panel CNS.01 also shows the 
NOV7a gene to be downregulated in the parietal, prefrontal, and cingulated cortex of 
depressed patients. It could therefore make an excellent drug target for schizophrenia 
Multiple laboratories have shown a GABAergic deficit in schizophrenia and bipolar diaorder, 
usually a decrease in the number of intemeurons producing GABA. Thus, therapeutic 
modulation or potentiation of this protein to increase the amount of GABA transported to the 
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synaptic vesicles could be of benefit in schizoprenia and/or bipolar disorder. Furthermore, the 
gene for this protein is located on chromosome 20 (specifically at 20ql2), a locus that has 
been linked to schizophrenia This information, when coupled with the fact that at least 4 
amino acid changing SNPs exist in the coding region of this gene, make the NOV7a gene an 
5 excellent candidate for screening for risk of psychiatric disease. 

Panel CNS JNfeurodegenerationjvl.O Summary Apl481 T he NOV7a gene shows 
expression at moderate to low levels in most of the tissues in this sample. Highest expression 
is detected in the parietal cortex of a control patient (CT « 28.5). Other tissue samples showing 
moderate levels of expression of the NOV7a gene include the occipital cortex (CT « 29), and 

10 temporal cortex (CT = 29.5) region of a control patient and the occipital cortex (CT = 29.2), 
inferior temporal cortex (CT = 29.7) and hippocampus regions of an Alzheimer's patient (CT 
- 28.6). Based on this expression profile, this gene does not appear to be differentially 
regulated in Alzheimer's disease, although this panel does confirm that this gene is expressed 
at moderate to high levels in the CNS. 

1 5 This protein appears to be the human homologue of the rat vesicular GABA transporter 

(V GAT). GABA, the primary inhibitory neurotransmitter in the mammalian brain, is 
synthesized from ghitamate in the cytoplasm by two isofonns of glutamic acid decarboxylase 
(GAD65 and GAD67). As with the monoamine neurotransmitters, a vesicular transporter is 
then necessary to transport the transmitter into the synaptic vesicle. This protein is thus 

20 critical for normal CNS function and would make an excellent drug target in neuropsychiatric 
disease. A large number of antiepileptics have been shown to work by either potentiating 
GABA transmission, or by increasing GABA production in interneurons. Therefore, 
therapeutic induction of the NOV7a gene or its activity may be of benefit in the control of 
seizures. (Gurling et aL, Am J Hum Genet 68:661-73, 2001; Reynolds and Beasley, J Chem 

25 Neuroanat 22:95-100, 2001; Moshe, Neurology 55:S32-40; discussion S54-8, 2000; 
Timmermans and Scheuermann, Eur J Morphol 36:133-42, 1998.) 
NOV10: UNC5 Receptor-like 

Expression of the NOV10 gene (SC121209524_A) was assessed using the primer- 
probe sets Agl522, Agl848, Ag2263, and Ag2422 described in Tables 55, 56, 57, and 

30 58.Results of the RTQ-PCR runs are shown in Tables 59, 60, 61, 62, 63, 64, and 65. 



Table 55 . Probe Name Agl522 



Primers 


Sequences 


TK 


Iidngth 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 1 - TGACTTCGACACAGACATCACT- 3 1 


58.4 


22 


1275 


176 


Probe 


TET-5 ' -ACTCATCTGCTGCCCTGACTGGTG- 


69.2 


24 


1298 


177 
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3 1 -TAMRA 










Reverse 


5 1 "CCTTGCCGTCTTAAAGTTGAC-3 ■ 


58.9 


21 


1333 


178 


Table 56. Probe Name Agl848 


Primers 


Sequences 


TM 


Length 


Stark 
Position 


SEQ ID 
NO: 


Forward 


5 ' - TGACTTCGACACAGACATCACT- 3 r 


58.4 


22 


1242 


179 


Probe 


TET-5 1 -ACTCATCTGCTGCCCTGACTC3GTG- 
3 1 -TAMRA 


69.2 


24 


1265 


180 


Reverse 


5 ' - CCTTGCCGTCTTAAAGTTGAC- 3 ' 


58.9 


21 


1300 


181 



Table 57 . Probe Name Ag2263 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
HQs 


Forward 


5 1 - TGACTTCGACACAGACATCACT- 3 1 


58.4 


22 


1234 


182 


Probe 


TET-5 • -ACTCATCTGCTGCCCTGACTGGTG- 
3 1 -TAMRA 


69.2 


24 


1257 


183 


Reverse 


5 1 -CCTTGCCGTCTTAAAGTTGAC-3 ■ 


58.9 


21 


1292 


184 



Table 58 . Probe Name Ag2422 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 » -GGCTCCOTGOACACTCTCT-3 1 


59.4 


19 


2617 


185 


Probe 


FAM- 5 1 - 

CTGTCACCACCCAGCTGGGACCTTAT-3 ' - 
TAMRA 


71 


26 


2654 


166 


Reverse 


5 1 -TGGACAGTGGGATCTTGAAG-3 1 


58.6 


20 


2682 


187 



Table 59. Panel 1.2 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression^) 


l^tm2156t 
agl522 


1.2tm2156t 
a 2 1522 


Endothelial cells 


12 


Renal ca. 786-0 


0.0 


Heart (fetal) 


17.9 


Renal ca. A498 


0.3 


Pancreas 


0.7 


Renal ca. RXF 393 


0.2 


Pancreatic ca. CAP AN 2 


4.9 


Renal ca. ACHN 


0.0 


Adrenal Gland (new lot*) 


IS 


Renal ca.UO-31 


0.5 


Thyroid 


0.0 


Renal ca. TK-10 


0.3 


Salavary gland 


2.5 


Liver 


2.4 


Pituitary gland 


0.1 


liver (fetal) 


0.5 


Brain (fetal) 


0.2 


Liver ca. (hepatoblast) HepG2 


0.3 


Brain (whole) 


32 


Lung 


0.3 


Brain (amygdala) 


4.4 


Lung (fetal) 


0.4 


Brain (cerebellum) 


9.0 


Lung ca. (small cell) LX-1 


25.3 


Brain (hippocampus) 


18.9 


Lung ca. (small cell) NC3-H69 


43.8 


Brain (thalamus) 


15.7 


Lung ca. (s.cell var.) SHP-77 


0.3 


Cerebral Cortex 


35.4 


Lung ca. (large cell)NCI-H460 


54.7 


Spinal cord 


1.6 


Lung ca. (non-sm. cell) A549 


0.3 
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CNS ca. (glio/astro) U87-MG 


72.2 


Lung ca. (non-s.cell) NCI-H23 


2.4 


CNS ca. (glio/astro) U-118-MG 


3.1 


Lung ca (non-s.cell) HOP-62 


1.7 


CNS ca. (astro) SW1783 


0.3 


Lung ca. (non-s.cl) NCI-H522 


9.3 


CNS ca.* (neuro; met ) SK-N- 
AS 


36.3 


Lung ca. (squam.) SW 900 


1.5 


CNS ca. (astro) SF-539 


5.8 


Lung ca. (squam.) NCI-H596 


22.4 


CNS ca. (astro) SNB-75 


1.7 


Mammary gland 


1.4 


CNS ca. (glio) SNB-19 


23.8 


Breast ca.* (pL effusion) MCF-7 


0.8 


CNS ca. (glio) U251 


O A 


Breast ca * (pl.ef) MDA-MB- 
231 


u.u 


/—TV TO _ /-.I* \ pTJ OrtC 

CNS ca. (glio) SF-295 


100*0 


.breast ca. (pL enusion; i^/u 


1 ft A 


Heart 


31.6 


t>reast ca. rsio4y 


n n 
u.u 


Skeletal Muscle (new lot*) 


1 A 


Dmant /in Tk/TTV A XT 

Breast ca. ail/a-in 


l/.V 


Bone marrow 


A O 

0.2 


Ovary 




Thymus 


A O 
U.Z 


uvarian ca. \j v wvjv- j 


1 7 


Spleen 


2.1 


uvanan ca. vjv wvjv-^ 




Lymph node 


0.5 


Uvanan ca. uvtAKO 


J./ 


Colorectal 


1 A 

1.4 


A<rn-nnn AX7PAD C 

uvanan ca. uvuiK-o 




Stomach 


1.3 


Ovarian ca. ICjKU V - 1 


A C 


Small intestine 


3.3 


Ovarian ca.* (ascites) bK>rOV-3 


D.4 


Colon ca. S W480 


A O 

0.8 


Uterus 


A Q 


Colon ca.* (SW480 met)SW620 


2.2 


Placenta 


0.9 


Colon ca. HT29 


0.1 


Prostate 


10.0 


Colon ca.HCT-1 16 


7.5 


Prostate ca.* (bone met)PC-3 


0.0 


Colon ca. CaCo-2 


6.3 


Testis 


0,3 


83219 CC Well to Mod Diff 
(OD03866) 


1 A 

3.0 


Melanoma rlsooo(Aj. i 




Colon ca. HCC-2998 


1.2 


Melanoma (met) nso5o(±>j.i 


Zo.D 


dactrir on 4c Hivi^r i-ri^A TvJPTJNTR'7 


Art* / 


Mplannmfl TJACO-62 


2.4 


Bladder 


12.8 


Melanoma M14 


0.0 


Trachea 


0.3 


Melanoma LOX IMVI 


0.0 


Kidney 


19.2 


Melanoma* (met) SK-MEL-5 


1.2 


Kidney (fetal) 


6.6 







Table 60. Panel 1.3D 



Tissue Name 


Relative 
Expression(%) 


Relative 
Expression(%) 


Relative 
Expression^*) 


Relative 
Erpression(%) 


13dtm4258t_ 
agl522 


13dtm4351t 
agl848 


13di4tm5633t a 
g2263 bl 


13dtm4220 
ae2422 


Liver adenocaicmoma 


15.8 


12.3 


31.5 


18.3 


Pancreas 


1.7 


1.4 


2.8 


2.9 


Pancreatic ca. CAP AN 2 


6.7 


4.6 


21.7 


5.5 


Adrenal gland 


3.9 


2.0 


3.5 


3.0 


Thyroid 


1.7 


1.5 


0.0 


2.5 


Salivary gland 


0.6 


0.2 


2.3 


0.3 


Pituitary gland 


2.1 


1.4 


2.9 


4.3 


Brain (fetal) 


1.4 


1.1 


3.5 


1.1 
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Brain (whole) 


28.7 


13.5 


43.1 


10.4 


Brain (amygdala) 


16,8 


13.0 


313 


18.6 


Brain (cerebellum) 


8.2 


6.5 


42.3 


9.2 


Brain (hippocampus) 


60.7 


47.6 


16.8 


51.8 


Brain (substantia nigra) 


8.9 


5.2 


323 


6.8 


LJ -r*#"t i-n f + V* fi1 M ■- _ __\ 

t>ram ^inuiamusj 


40.1 


22.2 


62.0 


19.8 


Cerebral Cortex 


25.9 


18.4 


36.6 


143 


Spinal cord 


10.2 


5.4 


38.0 


7.9 


CNS ca. (gjio/astro) U87- 
MG 


43.2 


34.6 


100.0 


48.6 


CNS ca. (gho/astro) U-l 18- 


10.2 


8.0 


6.4 


7.5 


CNS ca. (astro) SW1783 


0.9 


0.8 


2,8 


1.1 


CNS ca.* fneuro- met ^ SK- 
N-AS 


100.0 


100.0 


59.1 


100.0 


CNS ca* (astro) SF-539 


9.7 


8.3 


17.6 


9.0 


CNS ca. (astro) SNB-75 


12.9 


12.1 


8.4 


12.1 


CNS ca. (gUo) SNB-19 


19.5 


17.6 


46.2 


17.2 


CNS ca. folio) U251 


13.4 


10.6 


24.5 


10.9 


CNSca.(gUo)SF"295 


66.9 


62.4 


64.1 


62.0 


Heart (fetal) 


15.6 


12.5 


20.0 


18.7 


Heart 


2.2 


1.1 


3.4 


3.3 


Fetal Skeletal 


22.2 


14.0 


6.7 


19.3 


Skeletal muscle 


03 


0.2 


1.4 


0.7 


Bone marrow 


0.7* 


0.3 


0.4 


0.8 


Thymus 


2.0 


1.6 


3.6 


3.4 


Spleen 


7.9 


5.6 


4.5 


5.9 


Lymph node 


2.6 


1.9 


2.7 


2.1 


Colorectal 


4.7 


9.2 


12.8 


103 


Stomach 


6.1 


2.4 


3.6 


4.5 


Small intestine 


2.9 


2.9 


4.5 


4.9 


Colon ca, SW480 


2.0 


1.0 


1.9 


L5 


Colon ca* (SW4&0 
met)SW620 


1.0 


1.2 


2.0 


2.1 


Colon ca, HT29 


0.0 


0.1 


0.0 


0.0 


Colon ca. HCT-1 16 


4.2 


2.9 


4.7 


5.6 


Colon ca* CaCo-2 


5.3 


3.9 


12.5 


12 


83219 CC Well to Mod Diff 


14.8 


173 


19.8 


23.5 


Colon ca. JtiOC-2998 


OJ 


1.6 


0.0 


0.5 


Gastric ca,* (liver mefh NCI- 
N87 


21.9 


22.8 


19.1 


25.7 


Bladder 


2.1 


1.7 


3.4 


1.5 


Trachea 


12.2 


6.8 


1.6 


13.8 


Kidney 


1.4 


0.6 


3.9 


3.0 


Kidney (fetal) 


5.3 


5.8 


5.2 


63 


Renal ca, 786-0 


0.0 


0.0 


0.0 


0.0 


Renal ca. A498 


7.7 


7.9 


6.8 


9.7 
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Renal ca. RXF 393 


0.1 


3.6 


0.8 


0.0 


Renal ca. ACHN 


0.0 


0.0 


0.0 


0.0 


Renal ca.UO-31 


0.2 


0.3 


0.5 


0.3 


Renal ca, TK-IO 


0.0 


0.0 


0.0 


0.0 


Liver 


0.3 


0.0 


0.0 


0.6 


i/iver (fetal) 


1.1 


1.0 


0.4 


1.2 


Liver ca fheoatoblasfk 
HepG2 


0.2 


0.0 


0.8 


0.3 


Lung 


8.2 


9.4 


4.1 


10.3 


Lung (fetal) 


4.3 


4.2 


7.3 


4.5 


Lung ca. (small cell) LX-1 


8.4 


6.9 


31.8 


9.9 


Lung ca. (small cell) NCI- 
H69 


44.4 


48.6 


90.7 


54,3 


Lung ca, (sxell var.) SHP- 
77 


0.7 


0.8 


0.5 


1.1 


Lung ca. (large cell)NCI- 
H460 


16.2 


11.9 


22.4 


12.1 


Lung ca. (non-sm. cell) 
A549 


0.4 


0.3 


0.2 


0.4 


Lung ca. (non-s.cell) NCI- 
H23 


2.0 


0.9 


3.3 


1.2 


Lung ca (non-s.cell) HOP- 
62 


0.4 


0.9 


1.6 


0.7 


Lung ca. (non-sxl) NQ- 
H522 


1.7 


0.8 


1.7 


1.1 


Lung ca. (squam.) SW 900 


0.5 


0.3 


1.9 


02 


Lung ca. (squam.) NCI- 
H596 


4.0 


4.1 


26.4 


2.4 


Mammary gland 


6.3 


4.4 


3.0 


2.8 


Breast ca.* (pL effusion) 
MCF-7 


1.1 


0.4 


1.5 


0.9 


Breast ca.* (pLef) MDA- 
MB-231 


0.8 


1.2 


0.7 


1.4 


Breast ca* tfnl efftrannl 
T47D 


9.6 


5.7 


14.0 


4.4 


Breast ca. BT-549 


0.2 


0.3 


0.2 


0.3 


Breast ca. MDA-N 


0.0 


0.0 


0.0 


0.0 


Ovary 


6,4 


4.9 


6.2 


9.5 


Ovarian ca. OVCAR-3 


1.1 


0.6 


1.1 


0.8 


Ovarian ca. OVCAR-4 


1.0 


1.4 


11.4 


1.5 


Ovarian ca. OVCAR-5 


2.4 


2.6 


5.7 


33 


Ovarian ca. OVCAR-8 


3.6 


1.6 


2.6 


5.4 


Uvanan ca. 1CjROv-1 


0.6 


0.2 


0.7 


0.2 


Ovarian ca.* (ascites) SK- 
OV-3 


2.0 


2.6 


2.1 


1.1 


Uterus 


2.7 


1.3 


3.9 


4.2 


Placenta 


2.0 


2.0 


5.8 


4.8 


Prostate 






3.4 


5.4 


Prostate ca.* (bone met)PC- 
3 


0.1 


0.0 


0.2 


0.0 


Testis 


8.1 


5.5 


3.5 


6.4 


Melanoma Hs688(A).T 


31.6 


25.0 


59.7 


27.4 
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Melanoma* fmefl 
Hs688(B).T 


46.0 


17.1 


87.3 


28.5 


Melanoma UACC-62 


0.1 


0.2 


2.0 


0.5 


Melannma Ml 4 


on 




n a 
u.U 


0.0 


Melanoma LOX IMVI 


0.1 


0.2 


0.0 


0.0 


Melanoma* (met) SK-MEL- 
5 


0.9 


0.9 


1.7 


0.6 


Adipose 


3.6 


2.3 


5.1 


2.9 



Me61. Panel 2D 



Tissue Name 


Relative 

IT. Ynrpccifin (&A*\ 

jC/A£I1 C331UU^ /O f 


Relative 
fjjLjpressiuu^ /o ) 


Relative Expression(%) 


JVclUUVe 

£xpression( 
%) 


2dtm4352t 
agl848 ~ 


2dtm5513t 
ag2263 " 


2Dtm2353 
t agl522 


2dtm2417t 
aglS22 " 


2dtra4221f 
ag2422 


Normal Colon GENPAK 
061003 


35.1 


59.0 


20.2 


46.0 


36.9 


83219 CC Well to Mod Diff 
(OD03866) 


22.5 


21.8 


15.3 


45.1 


21.3 


83220 CC NAT (OD03866) 


7.4 


7.7 


6.1 


15.2 


5.5 


83221 CC Gr.2 rectosigmoid 
(OD03868) 


5.8 


5.9 


7.0 


8.2 


13.2 


83222 CC NAT (0DO3868) 


0.5 


9.3 


0.3 


0.5 


0.8 


(ODO3920) 


2.5 


5.6 


1.2 


4.0 


5.8 


83236 CC NAT (ODO3920) 


4.1 


5.4 


3.0 


4.7 


7.2 


83237 CC Gr.2 ascend colon 
(OD03921) 


24.1 


19.9 


10.7 


22.5 


25.5 


83238 CC NAT (OD03921) 


7.3 


5.6 


3.6 


4.3 


5.8 


83241CC from Partial 
Hepatectomy (ODO4309) 


20.7 


19.3 


12.1 


19.9 


27.0 


83242 liver NAT 
(ODO4309) 


2.4 


2.6 


0.4 


3.6 


3.3 


87472 Colon mets to hrag 
(OD04451-01) 


6.1 


8.5 


5.8 


11.9 


10.7 


87473 Lung NAT 
(OD04451-02) 


7.7 


10.0 


9.3 


17.7 


15.4 


Normal Prostate Qontech 
A+6546-l 


7.3 


21.6 


10.5 


51.0 


7.0 


84 140 Prostate Cancer 
(OD04410) 


14.9 


9.0 


12.2 


14.9 


17.4 


84141 Prostate NAT 
(OD04410) 


25.3 


19.2 


14.6 


13.8 


29.7 


87073 Prostate Cancer 
(OD04720-01) 


22.7 


31.6 


12.2 


18.0 


30.6 


87074 Prostate NAT 
(OD04720-02) 


17.7 


16.7 


11.8 


1L8 


25.0 


Normal Lung GENPAK 
061010 


17.6 


12.8 


7.3 


17.8 


22.4 


83239 Lung Met to Muscle 
(OD04286) 


25.0 


31.0 


12.7 


27.4 


22.1 


83240 Muscle NAT 
(OD04286) 


6.2 


7.3 


7.4 


8.7 


9.5 


84136 Lung Malignant 
Cancer (OD03126) 


26.1 


28.3 


22.7 


27.4 


20.4 
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84137 Lung NAT 
(OD03126) 


21.9 


13.9 


12.7 


21.9 


31.9 


84871 Lung Cancer 
(OD04404) 


41.5 


30.4 


17.9 


41.5 


48.0 


84872 Lung NAT 
(OD04404) 


10.0 


11.8 


16.4 


28.7 


12.4 


84875 Lung Cancer 
(OD04565) 


28.5 


27.9 


22.5 


38.2 


40.6 


84876 Lung NAT 
(OD04565) 


8.5 


8.6 


8.1 


11.7 


16.3 


85950 Lung Cancer 
(OD04237-01) 


10.9 


8.8 


9.8 


7.1 


9.6 


85970 Lung NAT 
(OD04237-02) 


14.3 


14.0 


12.9 


23.0 


16.0 


83255 Ocular Mel Met to 
Liver (ODO4310) 


0.7 


0.5 


0.6 


0.5 


1.1 


83256 Liver NAT 
(ODO4310) 


1.8 


3.3 


3.5 


2.6 


3.0 


84139 Melanoma Mets to 
Lung(OD04321) 


3.6 


4.3 


1.4 


2.0 


2.9 


84138 Lung NAT 
(OD04321) 


25.2 


24.0 


20.4 


14.4 


18.6 


Normal Kidney GENPAK 
061008 


18.0 


17.4 


20.2 


19.9 


26.1 


83786 Kidney Ca, Nuclear 
grade2(OD04338) 


2.9 


2.7 


1.7 


4.2 


4.9 


83787 Kidney NAT 
(OD04338) 


17.2 


11.3 


6.2 


11.7 


22.8 


83788 Kidney Ca Nuclear 
grade 1/2 (OD04339) 


3.7 


4.6 


3.6 


10.0 


6.6 


83789 Kidney NAT 
(OD04339) 


11.4 


12.1 


11.7 


12.2 


1L0 


83790 Kidney Ca, dear cell 
rype(OD04340) 


66.0 


65.1 


46.7 


50.7 


70.7 


83791 Kidney NAT 
(OD04340) 


14.8 


12.9 


15.3 


19.1 


16.8 


83792 Kidney Ca, Nuclear 
grade3(OD04348) 


16.3 


16.8 


21.0 


9.5 


17.0 


83793 Kidney NAT 
(OD04348) 


8.8 


11.5 


8.2 


5.8 


9.3 


87474 Kidney Cancer 
(OD04622-01) 


27.7 


24.8 


24.0 


25.3 


41.5 


87475 Kidney NAT 
(OD04622-03) 


3.4 


3.1 


2.1 


4.6 


5.9 


85973 Kidney Cancer 
(OD04450-01) 


0.2 


0.5 


0.2 


0.0 


0.5 


85974 Kidney NAT 
(OD04450-03) 


9.3 


9.9 


5.9 


6.3 


12.9 


Kidney Cancer Clontech 
8120607 


11.9 


12.8 


7.3 


9.1 


13.4 


Kidney NAT Clontech 
8120608 


7.9 


5.6 


12.2 


6.2 


8.0 


Kidney Cancer Clontech 
8120613 


5.2 


8.8 


3.6 


8.0 


10.1 


Kidney NAT Qontech 
8120614 


8.9 


7.5 


6.2 


6.7 


9.3 


Kidney Cancer Clontech 
9010320 


25.0 


21.9 


18.7 


61.1 


22.1 
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Kidney NAT Clontech 
9010321 


16.4 


12.9 


14.0 


20.3 


17.9 


Normal Uterus GENPAK 
061018 


3.3 


8.4 


4.1 


5.6 


6.0 


Uterus Cancer GENPAK 
064011 


17.1 


11.7 


9.6 


10.7 


15.6 


Normal Thyroid Clontech 
A+ 6570-1 


2.6 


1.5 


2.6 


9.2 


3.6 


Thyroid Cancer GENPAK 
064010 


100.0 


82.9 


100.0 


72.7 


100.0 


Thyroid Cancer 
INVITROGEN A302 1 52 


12.5 


8.0 


7.6 


4.5 


11.7 


Thyroid NAT 
INVITROGEN A302153 


2.8 


3.2 


3.0 


2.4 


6.0 


Normal Breast GENPAK 
061019 


9.9 


12.9 


10.3 


5.7 


7.2 


84877 Breast Cancer 
(OD04566) 


12.8 


12.9 


11.7 


15.9 


12.8 . 


85975 Breast Cancer 
(OD04590-01) 


27.2 


16.5 


17.9 


39.0 


25.3 


85976 Breast Cancer Mets 
(OD04590-03) 


35.4 


42.0 


26.1 


66.0 


27.9 


87070 Breast Cancer 
Metastasis (OD04655-05) 


6.0 


5.2 


4.5 


5.4 


3.5 


GENPAK Breast Cancer 
064006 


28.1 


21.6 


30.8 


32.1 


36.3 


Breast Cancer Res. Gen. 
1024 


19.8 


16.7 


20.7 


46.7 


14.8 


Breast Cancer Clontech 
9100266 


13.9 


11.0 


13.1 


15.9 


22.1 


Breast NAT Clontech 
9100265 


15.6 


16.4 


10.4 


14.4 


20.9 


Breast Cancer 
INVITROGEN A209073 


34.2 


25.5 


22.2 


26.8 


50.0 


Breast NAT INVITROGEN 
A2090734 


7.1 


4.3 


6.7 


9.7 


11.3 


Nonml Liver GENPAK 
061009 


1.6 


1.7 


1.4 


4.2 


2.3 


liver Cancer GENPAK 
064003 


1.7 


1.3 


1.0 


2.8 


13 


Liver Cancer Research 
Genetics RNA 1025 


3.3 


2.3 


1.4 


1.1 


3.2 


liver Cancer Research 
Genetics RNA 1026 


4.9 


6.4 


7.8 


6.5 


10.7 


Paired Liver Cancer Tissue 
Research Genetics RNA 
6004-T 


4.2 


3.0 


5.0 


9.9 


52 


Paired Liver Tissue 
Research Genetics RNA 
6004-N 


3,5 


4.2 


4.7 


7.9 


3.7 


Paired Liver Cancer Tissue 
Research Genetics RNA 
6005-T 


8.2 


10.3 


7.9 


11.5 


6.7 


Paired Liver Tissue 
Research Genetics RNA 
6005-N 


2.7 


1.6 


2.0 


32 


2.3 


Normal Bladder GENPAK 
061001 


13.6 


11.5 


6.8 


17.9 


15.2 
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Bladder Cancer Research 
Genetics RNA 1023 


14.5 


14.2 


10.7 


22.8 


14.2 


Bladder Cancer 
INVTTROGEN A302 1 73 


22.7 


17.7 


18.0 


29.3 


23.5 


87071 Bladder Cancer 
(OD04718-01) 


26.1 


21.0 


14.5 


29.3 


28.3 


87072 Bladder Normal 
Adjacent (OD0471 8-03) 


3.1 


3.2 


2.9 


5.0 


4.2 


Normal Ovary Res. Gen. 


3.6 


4.6 


1.4 


4.7 


5.4 


Ovarian Cancer GENPAK 
064008 


. 89.5 


100.0 


40.9 


100.0 


76.3 


87492 Ovary Cancer 
(OD04768-07) 


16.7 


15.6 


9.7 


43.2 


19.5 


87493 Ovary NAT 
(OD04768-08) 


10.8 


6.7 


6.5 


7.9 


8.3 


Normal Stomach GENPAK 
061017 


14.7 


14.8 


11.8 


39.5 


13.1 


Gastric Cancer Clontech 
9060358 


2.9 


2.8 


1.4 


6.0 


2.9 


NAT Stomach Clontech 
9060359 


7.4 


10.8 


6.4 


19.9 


8.7 


Gastric Cancer Clontech 
9060395 


21.6 


21.2 


11.1 


58.6 


32.3 


NAT Stomach Clontech 
9060394 


23.7 


13.8 


6.8 


34.6 


22.2 


Gastric Cancer Clontech 
9060397 


24.8 


25.2 


15.4 


78.5 


31.9 


NAT Stomach Clontech 
9060396 


6.1 


7.5 


3.9 


14.5 


7.9 


Gastric Cancer GENPAK 
064005 


7.0 


7.3 


2.5 


14.8 


13.0 



Table 62. Panel 3D 



Tissue Name 


Relative 
Expression^) 


Tissue Name 


Relative 
Expression(%) 


3di4tro6021t 
ae2263 bl 


3dx4tm6021t 
ag2263 bl 


94905_DaoyJV*eduUoblastoma/ 
Cerebellum sscDNA 


19.1 


94954__CaSki_Cervical 
epidermoid carcinoma 
(metastasis) sscDNA 


0.4 


94906_TE671_Medulloblastom/ 
Cerebellum sscDNA 


8.4 


94955 JBS~2_Ovarian clear cell 
carcinoma sscDNA 


0.0 


94907_D283 

Med Medulloblastoma/Cerebell 
um sscDNA 


39.3 


94957_Ramos/6h stmi_ 
Stimulated with PMA^onomycin 
6h sscDNA 


0.0 


945K)8_PFSK-l_Primitive 
Neuroectodermal/Cerebellum ss 
cDNA 


59.5 


94958JRamos/14h sthn_ 
Stimulated with PMA/ionomycin 
14h sscDNA 


0.0 


94909 XF-498 CNS sscDNA 


0.9 


94962 J*mG^lJ3mmic 
myelogenous leukemia 
'megokaryoblast) sscDNA 


3.9 


94910_SNB~ 

78 CNS/gJioma sscDNA 


35.4 


94963_Raji_Burkites 
lymphoma sscDNA 


0.0 


9491 1_SF- 

268_CNS/ghoblastoma sscDNA 


0.0 


94964_DaudLBurkitt , s 
lymphoma sscDNA 


0.0 


94912 T98G Ghoblastoma ssc 
DNA 


1.2 


94965 JJ266JB-cell 
plasmacytoma/rnyeloma sscDN 


0.0 
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A 




96776JSK-N- 
SHNeuroblastorna 
(metastasis) sscDNA 


94.4 


94968 JDA46_Burkitt*s 
lymphoma sscDNA 


0.0 


94913_SF- 

295_ C^fS/glioblastoma sscDNA 


03 


94970JRLjaon-Hodgkin , s B- 
cell lymphoma sscDNA 


0.0 


94914 Cerebellum sscDNA 


37.4 


94972 JMl_pre-B-cell 
lymphoma/leukemia sscDNA 


0.0 


96777 Cerebellum sscDNA 


35.1 


94973 JurkatJT cell 
leukemia sscDNA 


0.5 


94916_NCI- 

H292 Mucoepidermoid lung 
carcinoma sscDNA 


4.3 


94974 JTF- 

1 Erythroleukernia sscDNA 


73.1 


94917 J>MS-1 14JSmall cell 
lung cancersscDNA 


6.6 


94975 JUTT 78 JT-cell 
lymphoma sscDNA 


0.0 


94918__DMS-79_Small cell lung 
cancer/neuroendocrine sscDNA 


100.0 


94977jtf937JBustiocytic 
lymphoma sscDNA 


0.0 


94919_NCI-H146_Small cell 
lung 

cancer/neuroendocrine sscDNA 


37.3 


94980 JLU~812Jtfyelogenous 
leukemia sscDNA 


0.6 


94920_NCI-H526_Small cell 
lung 

cancer/neuroendocrine sscDNA 


17.2 


94981 J769-P_Clear cell renal 
carcinoma sscDNA 


0.0 


94921 J*a-N417JSrnall cell 
lung 

cancer/neuroendocrine sscDNA 


88.8 


94983_Caki-2_Clear cell renal 
carcinoma sscDNA 


0.0 


94923 jra-H82JSniall cell lung 
cancer/neuroendocrine sscDNA 


953 


94984_SW 839_Clear cell renal 
carcinoma sscDNA 


0.0 


94924_Nd-H157__Squamous 
cell lung cancer 
(metastasis) sscDNA 


0.8 


94986 Jj40lJAmms' 
tumor sscDNA 


2.8 


94925 JSTC1-H1 155JLarge cell 
lung 

cancer/neuroendocrine sscDNA 


55.7 


94987 Hs766T Pancreatic 
carcinoma (LN 
metastasis) sscDNA 


0.6 


94926_NCI-H1299_Large cell 
lung 

carK^/neuroendoorine sscDNA 


0.0 


94988 CAPAN-1 Pancreatic 
adenocarcinoma (liver 
metastasis) sscDNA 


3 1 


94927„Na-H727_Liing 
carcinoid sscDNA 


0.7 


94989_SU86.86JPancreatic 
carcinoma (hver 
metastasis) sscDNA 


0.4 


94928_Na-UMC-l l_Lung 
carcinoid sscDNA 


7.9 


94990__BxPC-3JPancreatic 
adenocarcinoma sscDNA 


22.9 


94929 JJM^Small cell hmg 
cancer sscDNA 


L8 


94991 HPAC Pancreatic 
ad^ocarcinoma sscDNA 


35.7 


94930_Colo-205_Colon 
cancer sscDNA 


03 


94992_MIA PaCa-2 JPancreatic 
carcinoma sscDNA 


0.6 


94931„KM12_Colon 
cancer sscDNA 


0.1 


H993_CFPAC-l_Pancreatic 
luctal adenocarcinoma sscDNA 


1.1 


94932_KM20L2_Colon 
cancer sscDNA 


0.6 


J4994 PANC- lPancreatic 
epithelioid ductal 
^rcinoma sscDNA 


03 


94933 - Na-H716_Colon 
cancer sscDNA 


70.2 


?4996_T24_Bladder carcinma 
[transitional cell) sscDNA 


0.0 


94935J5W-48_Colon 
adenocarcinoma sscDNA 


0.0 


M997„5637_Bladder 
carcinoma sscDNA 


2.2 


94936_SW1116J3olon 
adenocarcinoma sscDNA 


16.6 \ 


?4998_HT-1197_Bladder 
carcinoma sscDNA 


0.4 


94937_LS 174T_Colon 
adenocarcinoma sscDNA 


t 

4.2 c 


)4999_UM-UC-3_Bladder 
carcinma (transitional 


0.2 
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cell)_sscDNA 




94938JSW-948_Colon 
adenocarcinoma sscDNA 


0.4 


95000_A204_Rhabdornyosarco 
ma sscDNA 


0.0 


94939_SW-480_Cokm 
adenocarcinoma sscDNA 


0.0 


95001 JIT- 

1080 Fibrosarcoma sscDNA 


7.9 


94940JSfCI-SNU-5_Gastric 
carcinoma sscDNA 


1.8 


95002 JMG-63_Osteosarcoma 
(bone) sscDNA 


16.3 


94941J£ATO mj3astric 
carcinoma sscDNA 


17.5 


95003 JSK-LMS- 
l_Leiomyosarcoma 
(vulva) sscDNA 


0.0 


94943_Na-SNU-16J3astric 
carcinoma sscDNA 


0.7 


95004_SJRH30_Rhabdorayosarc 
oma (met to bone 
rnarrow)_sscDNA 


3.9 


94944„Na-SNU»l_Gastric 
carcinoma sscDNA 


23.0 


95005_A43 l_Epidermoid 
carcinoma sscDNA 


34.9 


94946_RF-l_Gastric 
adenocarcinoma sscDNA 


0.0 


95007 JVM266- 

4 Melanoma sscDNA 


0.0 


94947_RF-48_Gastric 
adenocarcinoma sscDNA 


0.0 


95010JDU 145J>rostate 
carcinoma (brain 
metastasis)_sscDNA 


0.0 


96778_MKN-45_Gastric 
carcinoma sscDNA 


11.5 


95012_MDA-MB-468_Breast 
adenocarcinoma sscDNA 


16.3 


94949_Na-N87_Gastric 
carcinoma sscDNA 


24.1 


95013_SCC-4_Squamous cell 
carcinoma of tonguesscDNA 


0.0 


9495 1_0 VCAR-5_0 varian 
carcinoma sscDNA 


3.7 


95014jSCC-9J5quamous cell 
carcinoma of tongue sscDNA 


0.0 


94952_RL95-2JJtexine 
carcinoma sscDNA 


4.6 


95015_SCC-1 5_Squamous cell 
carcinoma of tongue sscDNA 


0.0 


94953_HelaS3„Cervical 
adenocarcinoma sscDNA 


5.9 


95017_CAL 27_Squamous cell 
carcinoma of tongue sscDNA 


7.1 



Table 63. Panel 4D 



Tissue Name 


Relative 
£xpression(%) 


Relative 
Expression(%) 


Relative 
£xpression(%) 


Relative 
Expression(%) 


4dtm2473t 

aglS22 " 


4dtm3214t 
ag2263 


4dtm4353t 
agl848 


4dtm4222 
ag2422 


93768_Secondary Thl janti- 
CD28/anti<JD3 


0.0 


0.0 


0.1 


0.2 


93769 Secondary Th2 and- 
CD28/anti-CD3 


0.0 


0.0 


0.0 


0,0 


93770_Secondary Trl_anri- 
CD28/anti-CD3 


0.0 


0.0 


0.0 


4,6 


93573_Secondary 

Thl resting day 4-6 in IL-2 


0.1 


0.1 


0.0 


0.0 


93572_Secondary 

Th2 resting day 4-6 in IL-2 


0.0 


0.0 


0.0 


0.0 


93571_Secondary 

Trl resting day 4-6 in IL-2 


0.0 


0.0 


0.0 


02 


93568 jprirnary Thl anti- 
CD28/anti-CD3 


0.1 


0.2 


0.2 


1.0 


93569 jjrimary Th2_anti- 
CD28/anti-CD3 


0.1 


0.1 


0.2 


03 


93570_prirnary Trlanti- 
CD28/anti-CD3 


0.2 


0.0 


0.5 


0.6 


93565_primary Thl_resting 
dy 4-6 in IL-2 


0.0 


0.0 


0.0 


0.0 


93566 primary Th2 resting 


0.0 


0.0 


0.0 


0.0 
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dy4-6inIL-2 










93567 jrimary Trl_resting 
dy4-6inIL-2 


0.0 


0.0 


0.0 


0.0 


93351_CD45RACD4 
lymphocyte anti-CD28/anti- 
CD3 


4.9 


8.5 


6.3 


10.6 


93352_CD45ROCD4 
lymphocyte anti~CD28/anti- 
CD3 


0.0 


0.0 


0.0 


0.0 


93251_CD8 

Lymphocytes_anti- 

CD28/anti-CD3 


0.0 


0.0 


0.0 


0.0 


93353_chronic CD8 
Lymphocytes 2ryjrestmg dy 
4-6 in IL-2 


0.0 


0.0 


0.0 


0.0 


93574_chronic CD8 
Lymphocytes 2ry__activated 
CD3/CD28 


0.0 


0.0 


0.0 


0.0 


93354 CD4 none 


0.0 


0.0 


0.0 


0.0 


93252 Secondary 
Thl/Th2/Trl t _anti"CD95 


u.u 


0.0 


0.0 


0.0 


93103_LAK cells resting 


1.8 


2.0 


2.7 


5.8 


93788_LAK cells DL-2 


0.0 


0.0 


0.0 


0.0 


93787 LAK cells IL-2+IL- 
12 


0.0 


0.0 


0.0 


0.2 


93789 JLAK ceUsJL-2+IFN 
gamma 


0.0 


0.0 


0.0 


0.2 


93790 LAK cells IL-2+IL- 
18 


0.0 


0.0 


0.4 


0.1 


93104_LAK 

cells PMA/ionomycin and 

IL-18 


1.1 


1.7 


1.0 


2.5 


93578JNIK Cells IL- 
2 resting 


0.0 


0.0 


0.1 


0.0 


93109JMixed Lymphocyte 
Reaction Two Way MLR 


0.0 


02 


0.0 


0.2 


93110_Mixed Lymphocyte 
Reaction Two Way MLR 


0.2 


0.8 


0.3 


0.6 


931 1 l_Mixed Lymphocyte 
Reaction Two Way MLR 


0.5 


0.1 


02 


0.3 


931 12_Mononuclear Cells 
(PBMCs)_resting 


0.0 


0.1 


0.0 


0.0 


93113 Mononuclear Cells 
(PBMCs) PWM 


0.0 


0.0 


0.1 


0.0 


93114 Mononuclear Cells 
(PBMCs)_PHA-L 


0.0 


0.0 


0.0 


0.0 


93249_ Ramos (B cell) none 


0.0 


0.0 


0.0 


0.0 


93250JRamos(B 
cell) Monomycin 


0.0 


0.0 


0.0 


0.0 


93349J3 

lymphocytes PWM 


0.2 


0.0 


0.0 


0.0 


93350_B 

lymphoytes CD40LandIL- 
4 


0.0 


0.1 


0.0 


0.3 


92665 JBOM 

(Eosinophil)_dbcAMP 

differentiated 


0.2 


0.4 


0.2 


0.0 
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93248 JBOL-1 

(EosinopMl)_dbcAMP/PMA 

ionomycin 


L 

0.0 


0.2 


0.4 


0.6 


93356 Dendritic Cells none 


1.4 


1.0 


1.1 


2.8 


93355_Dendritic Cells LPS 
lOOng/ml 


0.3 


0.3 


0.4 


0.4 


93775 J)endritic Cells anti- 




3.5 


3.0 


6.7 


93774 Monocytes resting 


0.8 


0.6 


0.8 


1.3 


93776JMonocytesJLPS 50 
ng/ml 


0.0 


0.3 


0.0 


0.0 


93581 Macrophages resting 


1.3 


0.0 


1.0 


2.0 


93582 Jtfacrophages LPS 
100 ng/ml 


0.0 


0.1 


0.2 


0.4 


93098_HUVEC 
(Endothelial) none 


1.1 


0.6 


1.4 


2.5 


93099 JTOVEC 
(Endothelial) starved 


4.4 


2.9 


4.7 


6.0 


93100 JBTCJVEC 
(Endothelial) IL-lb 


1.7 


1.0 


2.8 


2 3 


93779JEIUVEC 
(Endothelial) IFN gamma 


1.6 


2.5 


1.4 


1.9 


93102JHUVEC 
(Endo&elial) JTNF alpha + 
[FN gamma 


0.3 


0.5 


0.3 


0.5 


93101JIUVEC 
(Endothelial) TNF alpha + 
IL4 


0.2 


0.3 


0.3 


1.3 


93781 HUVEC 
(Endothelial) IL-ll 


0.9 


2.2 


1.2 


0.5 


93583JLung Microvascular 
Endothelial Cells none 


2.2 


2.8 


6.5 


6.7 


93584_Lung Microvascular 
Endothelial Cells JTNFa (4 
ng/ml) and ILlb (1 ng/ml) 


12.7 


8.5 


11.9 


15.5 


92662_Microvascular 
Dermal endothelium none 


32.1 


22.4 


30.8 


22.4 


92663JMicrosvasular 
Dermal endothelium TNFa 
(4 ng/ml) and ILlb (1 
ng/ml) 


16.3 


8.8 


16.2 


14.4 


93773_Bronchial 
epithelium TNFa (4 ng/ml) 
and ILlb (1 ng/ml) ** 


24.0 


15.1 


31.2 


50.7 


93347_Small Airway 
Epithelium none 


8.8 


6.7 


5.9 


12.8 


93348 JSmaU Airway 
EpimeHumJTNFa (4 ng/ml) 
and ILlb (fng/ml) 


31.9 


21.0 


43.5 


44.8 


92668_Coronery Artery 
SMCresting 


27.4 


8.5 


28.7 


35.8 


92669_Coronery Artery 
SMC TNFa (4 ng/ml) and 
ILlb (1 ng/ml) 


12.9 


27.4 




17 R 


93107 astrocytes resting 


17.1 


23.8 


14.9 


24.3 


93108_astrocytes_TNFa (4 
ng/ml) and ILlb (1 ng/ml) 


32.8 


28.1 


29.5 


35.1 


92666 KU-812 


1.0 


1.3 


1.8 


0.7 
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(BasopMl)_resting 










92667 J3J-812 
(Basophil) PMA/ionoycin 


1.4 


2.0 


3.5 


3J 


93579 rr*D1106 
(Kexatinocytes)_none 


1.4 


0.7 


0.2 


2.7 


93580_CCD1106 
(Keratinocytes)_TNFa and 


0.9 


0.8 


0.3 


1.3 


Q37Q1 T iwr ftrrlirwiQ 


2.9 


2.4 


3.0 


4.8 


QA7Q/> T limic If iHnf*v 


3.0 


0,9 


2.9 


4.4 


93511 NQ-H292 


10.4 


5.6 


13.7 


18.8 


93358 NCI-H292 IL-4 


14.2 


6.8 


14.9 


17.1 


93360 NO-H292 IL-9 


13.2 


9.3 


16.7 


12.8 


93359 NCI-H292 EL-13 


9.4 


15.9 


8.6 


9.0 


93357JTCI-H292JFN 
gamma 


3.8 


4.7 


4.7 


5.3 


93777 HPAEC - 


1.2 


1.6 


1.0 


2.8 


93778 JHPAECJL-1 
beta/TNA alpha 


5.8 


A 1 

4.7 


2.0 


JC a 

O.U 


93254_Normal Human Lung 
Fibroblast none 


100.0 


100,0 


100.0 


100.0 


93253_Normal Human Lung 
Fibroblast JTNFa (4 ng/ml) 
and IL-lb (1 ng/ml) 


8.5 


15.9 


12.2 


15.2 


93257__Normal Human Lung 
Fibroblast IL-4 


74.2 


45.7 


79.6 


973 


93256_Nonnal Human Lung 
Fibroblast IL-9 


27.7 


30.6 


48.6 


503 


93255_Norrnal Euman Lung 
Fibroblast IL-13 


48.0 


27.4 


39.5 


55.9 


93258_Normal Human Lung 
Fibroblast IFN gamma 


76.3 


42.6 


82.9 


9o.o 


93106 JDermal Fibroblasts 
CCD1070_resting 


52.8 


27 2 


563 


65.5 


93361_Dermal Fibroblasts 
CCT)1070_TNF alpha 4 
ng/ml 


33.9 


19.8 


42.6 


46J 


93105_Dermal Fibroblasts 
CCD1070 Ib-1 beta 1 ng/ml 


29.1 


70.2 


27.9 


28.9 


93772_dermal 
fibroblast IFN gamma 


6.1 


8.9 


3.6 


7.9 


93771_dermal 

fibroblast TTj-4 


14.5 


173 


16.2 


18.9 




0 1 


0.2 


0.1 


0.5 


93261 IBDCrohns 


0.6 


0.0 


0,4 


0.8 


735010 Colon normal 


7.6 


8.0 


6.4 


113 


735019 Lung none 


59.5 


47.6 


75.8 


74.7 


64028-1 Thymus none 


16.5 


10.2 


173 


19.6 


64030-l_Kidney none 


6.8 


3.0 


9.0 


6.5 



Table 64. Panel CNS 1 





Relative 




Relative 


Tissue Name 


Expression(%) 


Tissue Name 


Expression(%) 
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CNSltm6191t„ 
agzzo3 az 




CNSltm6191t - .a 


1UZ053 BA4 UOmTOl 


OO c 
ZZ.o 


IUZOUj J5AI / JTOir 


11 9 


i ao/£A i n a A r^^«+*-rt10 
1 UZ04 1 BA4 \AmsXOu. 


3o.l 


1UZD1Z DAI / rOxA 


7 1 


iuzozj I? A4 Aiznenxiersz 


J./ 


1UZUO /_DUO iNlgiU V_A)I1U. U1 


JIUU»U 


luzo4y BA4 rariansons 


A^ £ 

4j.O 


1UZ04D OUO iNlgni v_A)niXOJZ 


Jl.O 


1 02656 BA4 Parlanson sz 


31.1 


luzozy oud jNigra Alzneimer sz 


QA 7 


11)2664 BA4 Huntington s 


lz.3 


i uzoou ouo jn ignt Jr aiKinson sz 


so n 


102671 BA4 Huntington sz 


12.2 


lOZDo/ oud JNigra xiunrxngton s 




102603 BA4PSP 


13.6 


l uzo / 4 5ud Nigra xiuntrngton sz 


10.U 


102610 BA4PaP2 


AO < 

42.5 


1 AO/Jl A Cul* XT-im»k DQ'DO 

1 UZOl 4 i>U0 iNlgra r&jrZ 


ZZ.4 


1 A1COO T% A' ,/t fv _ — — ' 

102588 BA4 Depression 


0*7 C 

Z/.o 


luzoyz ouo iNigra uepression 


Afk A 
4U.4 


102596 B A4 Depression2 


10.8 


102599 Sub Nigra Depression2 


12.7 


102634 BA7 Control 


28.3 


102636 Glob Palladus Control 


36.0 


102642 BA7 Control2 


27.2 


102644 Glob Palladus Control2 


21.2 


luzozo xj/v / Ajziieiiiiersz 






26.0 


102650 BA7 Parkinsons 


13.2 


102628_Glob Palladus 
Alzheimer's2 


11.1 


102657 BA7 Parkmson's2 


12.7 


102652 Glob Palladus Parkinson's 


73.0 


102665 BA7 Hunnngtons 


tA *7 

14.7 


102659 Jjlob Palladus 
Parkinson f s2 


ID.O 


102672 BA7 Huntington sz 


oo ^* 
2z.z 


lOzouo urioo raiiaous rtwr 


1 A O 

l4.y 


102604 BA7PSP 


28.9 


102613 trloo Palladus P5>Pz 


1A A 

10.4 


102611 BA7PbP2 


0.9 


lUzjy i Lrioo paiiauus repression 


05 1 


102589 BA7 Depression 


5.4 


10263 S lemp Pole Control 


< A 

5.4 


102632 BA9 Control 


■1 A O 

14.2 


lOzMo lemp Pole Controlz 


Z5.U 


102640 BA9 ControI2 


56.8 


1 AO^OO fT* _ "I ^_ A < 1 ? -1— 

102622 l emp Pole Alzheimer s 


1 A A 
10.0 


102617 BA9 Alzneimers 


5.5 


1 02630 1 emp Pole Alzneimersz 


o < 


102624 BASJ Alzneimersz 


13./ 


i OZ053 l emp poie pananson s 


1 j.D 


10264o BA9 Parkinsons 


16. 1 


luzoo i i emp Jroie rarianson sz 


07 O 


102655 BA9 Pancmsonsz 


21.0 


lozooo lemp Jroie iiunangions 


oo o 

ZZ.Z 


102663 BA9 Hunnngtons 


nl 

21.3 


IUzw / 1 emp pole ror 


1.3 


102670 BA9 Huntington sz 


■11 A 

11.9 


10z6l3 lemp pole PbPZ 




102602 BA9PSP 


27.7 


1 i/Zow i emp ir oie uepressionz 


10 1 


1 M£fifl DAA nom 

102609 BA9PS>Pz 


5.y 


luzojy dng ixyr i^onrroi 


AH 1 


1 AOCC7 T3) AO T^avmmuimam 

x0z5o/ ±>Ay uepression 


ll.U 


iuzo4 /_v*ing \jryr i^oniroiz 


9ft n 


luzoy j BAy JJepressionz 


y.j 


1 AO^CO^ r*t«iA< /^tvr A firlwjttiiw'D 

i uzozo^v^iug vjjt AizjukBiiners 


97 1 


1 AO£1< H A 1*7 

ivzoDD ±5Ai / uonnroi 


OA 9 

z4.o 


luzopi v^ing yyyr Aizneiirier sz 




1 AOiCA 7 T) A 17 /^o*»+*iyvl0 

iuzo43 ±jai / uontroiz 


A^ A 
43.4 


I uzo j4 v^ing uryr jrariunson s 


90 ^ 
zy. J 


1 AOiCO'? DA17 A 1*7ltAi*vic»r><tO 

lOzoz / dai / Aizneirnersz 


0.4 


1 AO/C/CO Pi-rift r?x/r Daflrirko/\tt^oO 

i uzooz v^ing vjyr Jrarianson sz 


^7 9 


102651 BA1 / PaxKinsons 


35.2 


luzooy ^ing Liyr Jtiunungrons 


7ft ^ 


1 UZO JO xjx\X / JToJ K 11 laUll 




1 09676 Cms Gvr Himtinffton , s2 


32.0 


102666 BA17 Huntington's 


15.5 


102608 CingGyrPSP 


42.6 


102673 BAnHunrrngton^ 


8.1 


102616 CingGyrPSP2' 


8.3 


102590 BA17 Depression 


26.1 


102594 CingGyr Depression 


20.5 


102597 BA17 Depression2 


59.7 


102601 Cing Gyr Depression2 


36.1 
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Table 65 Panel CNSJSfeurodegeaeration_vl.O 



Tissue Name 


Expression(%) 


JVclilUVc 

Expression(%) 


tm6993t 
agl848_b2 


tm6900f_ 
ag2422 b2s2 


AD 1 Hippo 


28.3 


2i:2 


AD 2 Hippo 


38,0 


38.5 


AD3 Hippo 


12.0 


14.8 


AD 4 Hippo 


1X7 


13.3 


AD 5 hippo 


45.4 


57.7 


AD 6 Hippo 


66.9 


95.3 


Control 2 Hippo 


43.3 


46.0 


Control 4 Hippo 


34.1 


30.2 


Control (Path) 3 Hippo 


3.9 


12.6 


AD 1 Temporal Ctx 


47.1 


40.4 


AD 2 Temporal Ctx 


49.2 


39.6 


AD 3 Temporal Ctx 


14.5 


15.6 


AD 4 Temporal Ctx 


41.4 


36.2 


AD 5 Inf Temporal Ctx 


78.1 


88.4 


AD 5 SupTemporal Ctx 


40.9 


56.7 


AD 6 inf Temporal Ctx 


83.9 


74.1 


AD 6 Sup Temporal Ctx 


58.2 


71.5 


Control 1 Temporal Ctx 


17.9 


11.3 


Control 2 Temporal Ctx 


45.7 


44.7 


Control 3 Temporal Ctx 


14.6 


15.6 


Control 4 Temporal Ctx 


232 


19.0 


Control (Path) 1 Temporal Ctx 


45.9 


40.1 


Control (Path) 2 Temporal Ctx 


24.7 


21.7 


Control (Path) 3 Temporal Ox 


6.0 


7.7 


Control (Path) 4 Temporal Ctx 


32.0 


23.9 


AD 1 Occipital Ctx 


24.2 


26.4 


AD 2 Occipital Ctx (Missing) 


0.0 


0.0 


AD 3 Occipital Ctx 


19.2 


18.1 


AD 4 Occipital Ctx 


30.1 


23.2 


AD 5 Occipital Ctx 


6.0 


26.7 


AD 6 Occipital Ctx 


43.3 


50.2 


Control 1 Occipital Ctx 


14.5 


12J 


Control 2 Occipital Ctx 


66.7 


76.0 


Control 3 Occipital Ctx 


17.8 


17.4 


Control 4 Occipital Ctx 


23.3 


15.7 


Control (Path) 1 Occipital Ctx 


100.0 


100.0 


Control (Path) 2 Occipital Ctx 


18.7 


12.3 


Control (Path) 3 Occipital Ctx 


7.9 


7.1 


Control (Path) 4 Occipital Ctx 


24.4 


13.9 


Control 1 Parietal 


23.2 


22.2 


Control 2 Parietal 


46.0 


64.3 
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Control 3 Parietal 


26.1 


17.2 


Control (Path) 1 Parietal 


5L1 


54.1 


Control (Path) 2 Parietal 


36.4 


27.8 


Control (Path) 3 Parietal 


6.1 


5.1 


Control (Path) 4 Parietal 


46.0 


36.4 



Panel 1.2 Summary: Agl522 Expression of the NOV10 gene is highest in CNS 
cancer cell lines (CT=26. 1). Of nine tissue samples derived from CNS cancer cell lines, 
expression of the NOV10 gene occurs in all samples, with expression high (CT^26.1, 26.6, 
5 27.6) in three samples, moderate in five samples and low in one sample. High expression is 
also detectable in melanoma cell lines (CT-27.9). Significant expression of the NOV10 gene 
is seen in gastric cancer (28.1) and all ten samples of lung cancer cell lines in this sample. 
Thus, expression of the NOV10 gene could be used to distinguish those cancer cell lines from 
normal tissues. In addition, therapeutic modulation of the expression, or activity of the 

10 NOV10 gene product, might be of use in the treatment of melanoma, gastric cancer, lung 
cancer and brain cancer. 

Panel 1.3D Summary Agl522/Agl848/Aa2263/Ag2422 Four experiments using 
different probe/primer sets on the same tissue panel produce results that are in excellent 
agreement In all four experiments, highest expression of the NOV10 gene is detected in CNS 

15 cancer cell lines. Expression is also significant in lung cancer and melanoma cell lines and in 
healthy brain tissue from the hippocampus and thalamus regions. Thus, the expression of the 
NOV10 gene could be used to distinguish these tissue samples from other samples. Moreover, 
therapeutic modulation of the expression, or function, of the NOV10 gene, through the use of 
small molecule drugs or antibodies, might be beneficial in the treatment of melanoma, lung 

20 cancer and brain cancer. 

Among metabolic tissues, there is high expression of the NOV10 gene in adult heart 
tissue (CT=27.8) and moderate expression in fetal heart, adult and fetal liver, pancreas, adrenal 
gl and, thyroid and pituitary. The NOV1 0 gene appears to be differentially expressed in fetal 
(CT value = 31) and adult skeletal muscle (CT value = 37) using the prob e and primer set 

25 Agl848 and may be useful for the differentiation of the adult from the fetal phenotype in this 
tissue. 

Panel 2D Summary Agl522/Agl848/Ag2263/Ag2422 Results from multiple 
experiments with four different probe and primer sets are in very good agreement In all four 
experiments, highest expression of the NOV10 gene is detected in thyroid and ovarian cancers 
30 (CTs = 27-30), with lower expression also seen in most of the other tissues on this panel. 
Thus, the expression of the NOV10 gene could be used to distinguish ovarian and thyroid 
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cancer cell lines from other tissues. Moreover, therapeutic modulation of the expression this 
gene, or its function, through the use of small molecule drugs or antibodies, might be of 
benefit in the treatment of ovarian and thyroid cancer. Li addition, experiments with Ag2263 
show differential expression between samples derived from lung cancer and their adjacent 
normal tissues. Thus, expression of the NOV10 gene could be used to distinguish cancerous 
lung tissue from normal lung tissue. Moreover, therapeutic modulation of the expression or 
function of this gene or its protein product, through the use of antibodies or small molecule 
drugs, might be of benefit in the treatment of lung cancer 

Panel 3D Summary Ag2263 Expression of the NOV10 gene occurs at moderate levels 
across all the tissues in this panel. Highest expression is detected in a small cell lung cancer 
(CT = 30.6) and neuroblastoma (CT = 30.7). In addition, significant expression is detected in a 
cluster of small cell lung cancer lines. Thus, this gene could be used to distinguish lung cancer 
cell lines from other samples. Moreover, therapeutic modulation of the NOV10 gene or its 
protein product, through the use of small molecule drugs or antibodies might be of benefit in 
the treatment of small cell lung cancer. 

Panel 4D Summary Agl 522/Agl 848/Ag2263/Ag2422 Experiments using each of 
the four probe and primer sets that correspond to the NOV10 gene produce results that are in 
excellent agreement. In all the experiments, expression of the NOV10 gene occurs at moderate 
to low levels in many of the tissues in the sample. Highest expression in each experiment 
occurs in lung fibroblasts (CT = 29). Moderate expression in lung fibroblasts treated with EL-4 
is also consistent among all four experiments (CT = 30). Lower expression is also detected in a 
variety of fibroblasts, endothelial and smooth muscle cells. The expression of the NOV10 gene 
produces a complex profile; it is unregulated by TNF-alpha in small airway epithelium, but 
clearly downregulated by the same stimulus in lung fibroblasts. The gene most probably 
encodes a netrin receptor that may be important in understanding cell migration. Regulation of 
the protein encoded for by the NOV10 gene could potentially control the progression of keloid 
formation, emphysema and other conditions in which TNF-alpha and IL-1 beta are present and 
tissue remodeling may occur. 

Panel CNS_1 Summary Ag2263 Expression of the NOV10 gene is moderate to low 
across many of the tissues in this panel. Highest expression is detected in the substantia nigra 
(CT = 31 .4). Although no disease-specific expression is seen in this panel, the expression 
profile confirms the expression of this gene in the central nervous system. Please see 
panel_CNS_neurodegeneration for potential utility of the NOV10 gene regarding the CNS. 
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Panel CNSJVeurodegenerationjl.O Summary Agl848/Ae2422 Two experiments 
using different probe/primer sets produce results that are in good agreement Highest 
expression of the NOV10 gene is detected in the occipital cortex of a control patient 
Significant levels of expression are also detected in the hippocampus, inferior temporal cortex, 
and the superior temporal cortex of brain tissue from an Alzheimer's patient 

Based on its homology, the NOV10 gene product is most similar to an UNC5H 
receptor, which as a class are known to act both in axon guidance and neuronal migration 
during development, as well as inducers of apoptosis (except when stimulated by the ligand 
netrin-1). Panel CNS_Neurodegeneration_V1.0 shows a moderate increase (1.5 to 2-fold) in 
the temporal cortex of the Alzheimer's disease brain when compared to non-demented elderly 
showing a high amyloid plaque load. Thus the NOV10 gene represents a protein that 
differentiates demented and non-demented elderly who have a severe amyloid plaque load, 
making it an excellent drug target in Alzheimer's disease. The modulation and/or selective 
stimulation of this receptor may be of use in enhancing or directing compensatory 
synatogenesis and axon/dendritic outgrowth in response to neuronal death (stroke, head 
trauma) neurodegeneration (Alzheimer's, Parkinson's, Huntington's, spinocerebellar ataxia, 
progressive supranuclear palsy) or spinal cord injury. Furthermore, antagonism of this 
receptor may decrease apoptosis in Alzheimer's disease. (Ellezam et al, Exp Neurol. 168:105- 
15, 2001; Braisted et at, J Neurosci. 20:5792-801, 2000; Montell, Development 126:3035-46, 
1999.) 

NOVlla: Hepatocyte Growth Factor-like 

Expression of tihe NOV1 la gene (GMba446gl3_A) was assessed using the primer- 
probe sets Ag3086 and Ag3797, described in Tables 66 and 67. Results from RTQ-PCR runs 
are shown in Tables 68, 69, 70, 71, 72 and 73. 



Table 66. Probe Name Ag3086 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 1 - GGACCCCATTCGACTACTGT - 3 » 


20 


20 


1309 


188 


Probe 


FAM-5'- 

CTGATGACCAGCCGCCATCAATC- 3 » - 
TAMRA 


23 


23 


1345 


189 


Reverse 


5 1 -TTCTCAAACTGCACCTGGTC-3 ' 


20 


20 


1399 


190 


Table 67.] 


Probe Name Ag3797 


Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 ■ - TCTGGACGACAACTATTGCC - 3 1 


58.7 


20 


627 


191 


Probe 


FAM- 5 1 - 


69.2 


25 


672 


192 
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ATGGTGCTACACTACGGATCCGCAG- 3 1 - 
TAMRA 










Reverse 


5 1 - GTCACAGAA.TTCTCGCTCX3A- 3 * 


59.1 


20 


698 


193 



Table 68 . Panel 1.3D 





Relative 
Expression(%) 




Relative 
Expression(%) 


Tissue Name 


13dx4tm5430 
f ap3086 al 


Tissue Name 


13dx4tm5430 


Liver adenocarcinoma 


0.7 


Kidnev (fetah 


J 1.1 


Pancreas 


17.9 


Renal ca 786-0 


n 9 

u.z. 


Pancreatic ca. CAP AN 2 


0.6 


Renal ca A4QR 


U.J 


Adrenal gland 


2.7 


Renal ca RYF 3<H 


n 7 


Thyroid 


3.3 


Renal ea A PTTNT 


n ft 


Salivary gland 


L2 


R pnal ea T rf)-3 1 




Pituitarv £land 




JVCluU tit. IXvlU 


A 0 


Brain f fetali 




Liver 




Brain fwhole^ 


% 4 


LjIVCI {ICuUJ 


•gAfk A 

1UU»U 


Brain ( arnvfrdalal 


2 1 


Layer ca. ^nepaiODiasij xiepvrz 




Brain ( cerehelhiml 


X.J 


Lung 


Z.O 


Brain fhinnocaiTtniis^ 


% 0 


T liner f-fg^iaW 


11 Q 


Brain f substantia nipra^ 


1 7 




l.D 


Brain fthalamiiK^ 








Cerebral Cortex 


0.9 


J-/UJlg l/d. y&.CCAI VOX.) OXllT-/ / 


1 *> 
l.Z 


Spinal cord 


2 9 


T titia ea Harm* f»M1\XrP*rJPr.d/»n 


1 A 


CNS ca. (glio/astro) U87-MG 


0.7 


T liner /*n i n/"vn_em r»f»11^ A ^T/IO 


U.Z 


CNS ca. (glio/astro) U-118-MG 


0.9 


T una c.z\ /nnn.c r»f»11% "Nrf^T-fT^^ 

LvUJLig Wit yAJUJll - a.V^CU. y IN v-»X"*±J_tr J 


A Q 


CNS ca. (astro) SW1783 


0.4 


T ima en fnrvn-Q eelft TTO"P»K9 

JLtUilg *>a. ^UUH J>.L/CJLL ) ±1\J± 


U.J 


CNS ca,* (neuro; met ) SK-N-AS 


0.7 


T .una ea fnrwi_s nW "NJPT-TT^70 


A £ 
U.O 


CNS ca. (astro) SF-539 


0.5 


r.nng r*» foniiam ^ RW OOO 


Hi 

U.*r 


CNS ca. (astro) SNB-75 


1.2 


idling i/a. yatji mill. ^ in^jl~xju^u 


A ^ 

U.J 


CNS ca. (glio) SNB-19 


1.6 


VfammaTV crlnn/l 




CNSca.(glio)U251 


2.4 


Rreast ca * fri\ effinji nn^ A4T*P_7 


A 7 
u. / 


CNS ca. (glio) SF-295 


0.7 


breast ca * fnl ef^ MHA-MB-?^! 


n 7 

u. / 


Heart (fetal) 


0.6 


Breast ca * fnl efrtisirm^ T47D 


? 7 


Heart 


0.5 


Breast ca. BT-S4Q 


07 


Fetal Skeletal 


0.2 


Breast ca. MDA-N 


0 0 


Skeletal muscle 


1.4 


Ovary 


0.4 


Bone marrow 


2.0 


Ovarian ca. OVCAR-3 


0.6 


Thymus 


1.2 


Ovarian ca. OVCAR-4 


0.4 


Spleen 


4.0 


Ovarian ca. OVCAR-5 


0.4 


Lymph node 


3.1 


Ovarian ca. OVCAR-8 


0.7 


Colorectal 


1.6 


Ovarian ca, IGROV-1 


0.7 


Stomach 


10.3 


Ovarian ca* (ascites) SK-OV-3 


0.0 


Small intestine 


29.6 


[Jterus 


3.2 


Colon C&SW480 


0.7 ] 


Placenta 


4.6 
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Colon ca.* (SW480 met)SW620 


0.2 


Prostate 


2.1 


Colon ca. HT29 


0.2 


Prostate ca.* (bone met)PC-3 


0.9 


Colon ca.HCT-1 16 


1.2 


Testis 


12.4 


Colon ca. CaCo-2 


2.4 


Melanoma Hs688(A).T 


0.1 


83219 CC WpII tn Mnrl niff 1 

(OD03866) 


2.1 


Melanoma* (met) Hs688(B).T 


0.2 


Colon ca.HCC-2998 


1.4 


Melanoma UACC-62 


0.4 


Gastric ca.* (liver met) NCX-N87 


1.8 


Melanoma M14 


0.8 


Bladder 


4.5 


Melanoma LOX IMVI 


0.0 


Trachea 


2.6 


Melanoma* (met) SK-MEL-5 


0.4 


Kidney 


26.1 


Adipose 


2.2 


Table 69. General Screening Panel vl A 


11NUC J.1 ttJJMC 


Relative 
Expression(%) 


i issue rvame 


Relative 
Expression(%) 


L4x4rm7355fa 
golyj al 


1.4x4tm7355fa 
g3797 al 


uoi/vj-ui xiuman aoipose 


1.4 


Renal ca. TK-10 


28.9 


i iziyo meiasianc melanoma 


0.4 


Bladder 


8.4 


1 1 z 1 iviciaoiauc melanoma 


U.3 


uastnc ca.(liver met) NCI-N87 


2.7 


95280JBpidermis (metastatic 
melanoma) 


0.3 


112197 Stomach 


1.4 


95279_Epidenrris (metastatic 
melanoma) 


0.3 


94938 Colon Adenocarcinoma 


1.0 


Melanoma ^mprt *5"Sr A/TPT ^ 

IVACtfUlULLul llilGLl lj I\,~1VI, rli 1 


yj.j 


uoion ca. oW4oU 


3.9 


112196 Tongue (oncology) 


0.8 


Colon ca.(SW480 met) SW620 


1.2 


113461 Testis Pool 


2.0 


Colon ca. HT29 


0.2 


Prostate ca.(bone met) PC-3 


1.5 


Colon ca. HCT-116 


4.3 


113455 Prostate Pool 


1.8 


Colon ca. CaCo-2 


11.5 


103396 Placenta 


1.7 


83219 CC Well to Mod DnT 
(OD03866) 


2.8 


113463 Uterus Pool 


0.5 


94936 Colon Adeiiocarcinoma 


2.9 


Ovarian carcinoma OVCAR-3 


1.0 


94930 Colon 


0.5 


Ovarian carcinoma(ascites) SK- 
OV-3 


0.8 


94935 Colon Adenocarcinoma 


0.2 


95297_Ader*ocarcinoma (ovary) 


0.3 


113468 Colon Pool 


1.6 


Ovarian carcinoma OVCAR-5 


6.4 


113457 SrnaU Intestine Pool 


2.0 


Ovarian carcinoma IGROV-1 


4.6 


113460 Stomach Pool 


1.9 


Ovarian carcinoma OVCAR-8 


2.9 


113467 Bone Marrow Pool 


0.4 


103368_Ovary 


L9 


103371 Fetal Heart 


0.8 


MCF7_breast carcinoma(pleural 
efiusion) 


2.3 


113451 HeartPool 


0.7 


Breast ca. (pleural 
eflusion)_ MDA-MB-231 


2.2 


1 1 3466_Lyraph Node Pool 


1.7 


112189„ductalceU 
carcinorna(breast) 


3.0 


L03372 Fetal Skeletal Muscle 


0.7 


Breast ca. (pleural effusion) T47D 


18.5 • 


113456 Skeletal Muscle Pool 


1.1 


Breast carcinoma MDA-N 


0.7 


113459 SpleenPool 


2.5 


113452 Breast Pool 


1.5 


113462 HiymusPool 


2.4 
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103398 Trachea 


1.2 


CNS ca. (gKo/astro) U87Ji4G 


2.7 


112354 tons 


OA 


CNS ca. (gUo/astro) U-118-MG 


3.0 


103374 Fetal Lung 


2.3 


CNS ca. fneirrfrmefl SK-N-AS 


2 1 


94921_SmaIl cell carcinoma of the 
lung 


0.2 


9526^ Brain astrocytoma 


0.6 


Lung ca.(small cell) LX-1 


3.3 


CNS ca. (astro) SNB-75 


1.8 


94919J5mall cell carcinoma of the 
lung 


0.5 


CNS ca. (glio) SNB-19 


4.1 


Lung ca.(s.cell var.) SHP-77 


2.4 


CNS ca. (glio) SF-295 


2.1 


95268_Lung (Large cell 
carcinoma) 


0.6 


113447 Brain fAmvsdalal Pool 


0.9 


94920_Small cell carcinoma of the 
lung 


0.6 


103382 Brain (cerebellum) 


1.9 


Lunc ca.fnon-s celft NCI-H23 


3.7 


64019-1 brairiffetah 


2 8 


Lung ca.(large cell) NCI-H460 


0.9 


1 13448 JBrain (Hippocampus) 
Pool 


1.0 


Lungca.(non-s.cell) HOP-62 


1.2 


113464 Cerebral Cortex Pool 


0.7 




1 7 
1./ 


1 1 3449_Brain (Substantia nigra) 

rOOi 


A O 


1 fW*Q9 T iupr 

1 1/ j j 7Z Xyiver 


7A 

zo.o 


1 1 1AKf\ Dratfi /Tfta1nwmiD \ DaaI 

iio*fD\) r>ram (inaiamus) rooi 


1 A 

1.0 


11/3373 fcuu j-»iver 


*K>.3 


lvd 3a** r>ram (wnoie ) 


1.0 


1-j.vcr ca. ^nepaio oiusi ) xiepvjz 


1UU.U 


1 1 j4Dts_opinai uora irooJ 


1 H 
1./ 


1 u*ro3 jviuney jtooi 


1 7 
1./ 


/ j Adrenal Lriana 


3.1 


i V33 / 3_r ctai Jviuney 


Ill 
11. 1 


1 1MM .Pituitary glana fool 


1.7 


Renal ca. 786-0 


1.0 


103397 Salivary Gland 


1.0 


112188 renal cell carcinoma 


0.3 


103369 Thyroid (female) 


2.8 


Renal ca. ACHN 


1.4 


Pancreatic ca. CAPAN2 


0.8 


112190 Renal cell carcinoma 


1.8 


113453 Pancreas Pool 


7.5 


Table 70. Panel 2.2 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Eipression(%) 


2.2x4tm6408f a 
g$086 al 


2.2i4tm6408f a 
E3086_al 


Normal Colon GENPAK 061003 


1.4 


83793 Kidney NAT (OD04348) 


40.9 


97759 Colon cancer (OD06064) 


0.1 


98938 Kidney malignant cancer 
(OD06204B) 


0.4 


97760 Colon cancer NAT 
(OD06064) 


0.0 


98939 Kidney normal adjacent 
tissue (OD06204E) 


5.1 


97778 Colon cancer (OD06159) 


0.0 


85973 Kidney Cancer (OD04450- 
01) 


5.7 


97779 Colon cancer NAT 
(OD06159) 


1.4 


85974 Kidney NAT (OD04450-03) 


15.0 


98861 Colon cancer (OD06297-04) 


0.0 


Kidney Cancer Clontech 8120613 


0.2 


98862 Colon cancer NAT 
(OD06297-015) 


1.1 


Kidney NAT Clontech 8120614 


5.9 


83237 CC Gr.2 ascend colon 
(OD03921) 


0.4 


Kidney Cancer aontech 9010320 


0.4 


83238 CC NAT (0DO3921) 


0.2 


Kidney NAT Clontech 9010321 


1.5 


97766 Colon cancer metastasis 
(OD06104) 


0.0 


Kidney Cancer Clontech 8120607 


0,1 
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97767 Lung NAT (OD06104) 


0.6 


Kidney NAT Clontech 8120608 


3.5 


87472 Colon mets to lung 
(OD04451-01) 


1.3 


Normal Uterus GENPAK 061018 


0.2 


87473 Lung NAT (OD04451-02) 


0.4 


Uterus Cancer GENPAK 06401 1 


0.1 


Normal Prostate Clontech A+ 
6546-1 (8090438) 


0.6 


Normal Thyroid Clontech A+ 
6570-1 (7080817) 


0.5 


84140 Prostate Cancer (OD04410) 


0.2 


Thyroid Cancer GENPAK 064010 


03 


84141 Prostate NAT (OD04410) 


0.5 


Thyroid Cancer INVTTROGEN 
A302152 


2.1 


Normal Ovary Res* Gen, 


0.4 


Thyroid NAT INVTTROGEN 
A302153 


04 


98863 Ovarian cancer (OD06283- 
03) 


0.2 


Normal Breast GENPAK 061019 


0 7 


98865 Ovarian cancer 
NAT/fellopian tube (OD06283-07) 


1.2 


84877 Breast Cancer fOD04*Jfi6^ 


? 3 


Ovarian Cancer GENPAK 064008 


1.5 


Breast Cancer Res. Gen. 1024 


1.9 


97773 Ovarian cancer (OD06145) 


0.9 


85975 Breast Cancer (OD04590- 
01) 


5.1 


97775 Ovarian cancer NAT 
(OD06145) 


1.8 


85976 Breast Cancer Mets 
fOD04590-03^ 


1 3 


98853 Ovarian cancer (OD06455- 
03) 


0.6 


87070 Breast Cancer Metastasis 
(OD04655-05) 


07 


98854 Ovarian NAT (OD06455- 
07) Fallopian tube 


0.2 


GENPAK Breast Cancer 064006 


V.J 


Normal Lung GENPAK 061010 


0.8 


Breast Cancer Clontech 9100266 


0.2 


92337 Invasive poor diff. lung 
adeno (ODO4945-01 


0.3 


Breast NAT Clontech 01 00?f55 


o s 


92338 LuneNAT fODO4945-03^ 


1.1 


Breast Cancer INVTTROGEN 
A20907? 




84136 Lung Malignant Cancer 
(OD03126) 


1.6 


Breast NAT INVTTROGEN 
A2090734 


1.4 


84137 Lung NAT (OD03126) 


0.3 


97763 Breast cancer fODOfiOR'tt 


0 7 


90372 Lung Cancer (OD05014A) 


0.5 


97764 Breast cancer node 
metastasis fOD06083^ 


0 2 


90373 Lung NAT (OD05014B) 


0.6 


Normal Liver GENPAK 061009 


28.7 


97761 Lung cancer (OD06081) 


0.5 


Liver Cancer Research Genetics 
RNA1026 


7.5 


97762 Lung cancer NAT 
(OD06081) 


1.2 


Liver Cancer Research Genetics 
RNA1025 


45.0 


85950 Lung Cancer (OD04237-01) 


0.3 


Paired Liver Cancer Tissue 
Research Generics RNA 6004-T 


35.7 


85970 Lung NAT (OD04237-02) 


1.1 


Paired Liver Tissue Research 
Genetics RNA 6004-N 


5.1 


83255 Ocular Mel Met to Liver 
(ODO4310) 


0.2 


Paired Liver Cancer Tissue 
Research Genetics RNA 6005-T 


14.7 


83256 Liver NAT (ODO4310) 


21.6 


Paired Liver Tissue Research 
Genetics RNA 6005-N 


65.0 


84139 Melanoma Mets to Lung 
(OD04321) 


0.2 


Liver Cancer GENPAK 064003 


mo ft 


84138 Lung NAT (OD04321) 


0.2 


Normal Bladder GENPAK 061001 


2.8 


Normal Kidney GENPAK 061008 


5.5 


Bladder Cancer Research Genetics 
RNA 1023 


0.2 


83786 Kidney Ca, Nuclear grade.2 
(OD04338) 


20.6 


Bladder Cancer INVTTROGEN 
A302173 


0.7 


83787 Kidney NAT (OD04338) 


4.5 


Normal Stomach GENPAK 
061017 


2.5 
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83788 Kidney Ca Nuclear grade 
1/2(OD04339) 


6.5 


Gastric Cancer Clontech 9060397 


0.0 


83789 Kidney NAT (OD04339) 


6.0 


NAT Stomach Clontech 9060396 


0.1 


83790 Kidney Ca, Clear cell type 
(OD04340) 


0.4 


Gastric Cancer Clontech 9060395 


0.0 


83791 Kidney NAT (OD04340) 


8.7 


NAT Stomach Clontech 9060394 


0.3 


83792 Kidney Ca, Nuclear grade 3 
(OD04348) 


0.3 


Gastric Cancer GENPAK 064005 


2.8 


Table 71. Panel 4D 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


4dx4tm5510f a 
g3086 a2 


4dx4tmS510f a 
g3086 a2 


93768__Secondary Thl_anti- 
CD28/anti-CD3 


0.7 


93100 HUVEC(EndotheUal) IL- 
lb 


0.4 


93769_Secondary Th2_anti- 
CD28/anti-CD3 


0.9 


93779 JIUVEC (EndothcHal)_IFN 
gamma 


1,2 


93770JSecondary Trl_anri~ 
CD28/anti-CD3 


1.1 


93102_HUVEC 
(Endothelial)_TNF alpha + IFN 
gamma 


0.3 


93573_Secondary Thlresting day 
4-6 in IL-2 


2.8 


93101 JttJVEC 
(Endothelial) TOF alpha + IL4 


0.2 


93572_Secondary Th2_resting day 
4-6 in IL-2 


1.4 


93781 HUVEC (Endothelial) IL- 
11 


0.8 


93571_Secondary Trljresting day 
4-6 in IL-2 


1.3 


93583_Lung Microvascular 
Endothelial Cells none 


1.0 


93568_primary Thlanti- 
CD28/anti-CD3 


0.7 


93584 Lung Microvascular 
Endothelial Cells^TNFa (4 ng/ml) 
andlLlb (1 ng/ml) 


0.9 


93569 jrirnary Th2_anti- 
CD28/anti-CD3 


0.9 


92662_Microvasctilar Dermal 
endothelium none 


1.6 


93570 jratnary Trljmti- 
CD28/anti-CD3 


1.1 


92663JMicrosvasular Dermal 
endothelium TNFa (4 ng/ml) and 
ILlb(l ng/ml) 


0.8 


93565 ^primary Thlresting dy 4-6 
in IL-2 


6.4 


93773_Bronchial 

epithelium TNFa (4 ng/ml) and 

ILlb (1 ng/ml)** 


3.2 


93566_primary Th2_resting dy 4-6 
in IL-2 


3.1 


93347_JSmall Airway 
Epithelium none 


1 8 


93567^j5rirnary Trlresting dy 4-6 
in IL-2 


2.0 


93348 JSmall Airway 
Epithelium TNFa (4 ng/ml) and 
ILlb(lngAnl) 


3.3 


93351J3D45RACD4 
lymphocyte anti-CD28/anti-CD3 


0.4 


92668_Coronery Artery 
SMC resting 


1.0 


93352_CD45ROCD4 
lymphocyte anti-CD28/anti-CD3 


1.4 


92669_Coronery Artery 

SMC TNFa (4 ng/ml) and ILlb (1 

Qg/ml) 


0.6 


93251_CD8 Lyrnphocytes^anti- 
CD28/anti-CD3 


1.4 


93107 astrocytes resting 


3,2 


93353_chronic CD8 Lymphocytes 
2ry resting dy 4-6 in IL-2 


1.7 


W108_astrocytes_TNFa (4 ng/ml) 
and ILlb (1 ng/ml) 


2.7 


93574_chronic CD8 Lymphocytes 
2ry activated CD3/CD28 


0.6 


92666 KU-812 (Basophil) resting 


1.5 


93354 CD4 none 


2.1 


926WKU-812 
Basophil) FMA/ionoycin 


1.2 


93252_Secondary 


4.2 


93579 CCD1106 


1.0 
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Thl/rfa2/Trl_anti-CD95 CHI 1 




(Keratmocytes)__none 




93103 LAK cells resting 


1.2 


93580_CCD1106 
(Keratinocytes) TNFaandlFNg 
** 


3.6 


93788 LAK cells IL-2 


3.7 


93791 Liver Cirrhosis 


84.6 


93787 LAK cells IL-2+EW2 


2.2 


93792 Lupus Kidney 


33.9 


93789JLAK cells_IL-24-rFN 
gamma 


3.0 


93577 NQ-H292 


8.6 


93790 LAK cells IL-2+IL-18 


2.6 


93358 NCI-H292 IL-4 


7.1 


93104JLAK 

cells PMA/ioiiomy cin and IL- 1 8 


1.0 


93360 NCL-H292 IL-9 


6.5 


93578 NK Cells IL-2 resting 


1.5 


93359 NQ-H292 IL-13 


2.8 


7j i v/y_ivixx.cu. i^yiiipnocyre 
Reaction Two Way MLR 


2.2 


93357 NCI-H292 IFN gamma 


3.1 


yox iu_jYiixeu juympnocyte 
Reaction Two Way MLR 


1.2 


93777 HPAEC - 


1.7 


93 1 1 IMixed Lymphocyte 
Reaction i wo way MJLK 


1.3 


93778 JEPAECJL-l beta/TNA 
alpha 


1.4 


93 1 12_Monomiclear Cells 
r&NLijs) resting 


0.7 


93254 JSTorroal Human Lung 
Fibroblast none 


4,3 


20 i to iviorjioriucxear (Jens 
(PBMCs) PWM 


0.8 


93253_Normal Human Lung 
ribroblast TNFa (4 ng/rol) and IL- 
1b (1 ng/ml) 


4.9 


93114 Mononuclear Cells 
(PBMCs) PHA-L 


0.6 


93257_Normal Human Lung 
Fibroblast IL-4 


2,2 


93249_Ramos (B cell) none 


1.9 


93256JNonrial Human Lung 
Fibroblast IL~9 


1.2 . 


93250_Ramos (B cell) ionomycin 


1.4 


93255_NormaI Human Lung 
Fibroblast IL-13 


1.6 


wj^y d lympnocytcs JrWJVl 


1.2 


93258_Normal Human Lung 
fibroblast 1KN gamma 


1.9 


93350 B lymphoytes CD40L and 
IL-4 


2.2 


93106_Dermal Fibroblasts 
CCD1070_restinK 


3.3 


92oo5__EOL-l 

(Eosinophil)_dbcAMP 

uixxcrentiaicu. 




93361 J>eirnal Fibroblasts 
UCDIv/0 IxnF alpha 4 ng/ml 


4.7 


93248_EOL-l 

^jtiosmopnii j^aoc AjMi'/i'MAiononi 
ycin 


2.6 


93105JDermal Fibroblasts 
CCD1070 EL-1 beta 1 ng/ml 


0.7 


93356 Dendritic Cells none 


22 


93772_dermal fibroblastJFN 

sarnma 

? 


0.8 


93355_Dendritic CellsLPS 100 

npr/ml 


2.1 


93771 dermal fihrrihlast TT^d 




93775 Dendritic Cells anti-CD40 


L8 


93260 IBD Colitis 2 


11.6 


93774 Monocytes resting 


1.5 


93261 IBDCrolms 


14.2 


93776 Monocytes LPS 50 ng/ml 


0.6 


735010 Colon normal 


61.0 


93581 Macrophages resting 


1.7 


735019 Lung none 


3.6 


93582JMacrophages LPS 100 
ng/ml 


1.1 


S4028-l_Thymus none 


100.0 


93098 JTOVEC 
CEndothelial)„none 


1.3 


S4030-lJKjdney none 


5.7 


93099_HUVEC 
(Endothelial)_starved 


1.2 
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Tissue Name 


Relative Expression(%) 


4.1dx4tm5986 
f_ag3797 al 


4.1dtra6034f_ 
ag3797 


93768 Secondary Thl anti-CD28/anti-CD3 


o.9 


1.3 


93769_SecondaryTh2 anti-CD28/anti-CD3 


2.6 


1.3 


93770_SecondaryTrl anti~CD28/anti-CD3 


3.1 


A e\ 

0,9 


93573_SecondarvThl resting day 4-6 in IL-2 


1.5 


1.6 


93572 Secondary Th2 resting day 4-6 in IL-2 


1 A 

3.4 


A T 

0.7 


93571 Secondary Trl resting day 4-6 in IL-2 


3.4 


0.9 


93568_primaryThl anti-CD28/aati-CD3 


3.2 


0.3 


93569 primary Th2 anti-CD28/anti-CD3 


2.0 


1.1 


93570 primary Trl anti-CD28/anti-CD3 


2.7 


1.0 


93565^rhnaryThl resting dy 4-6 in IL-2 


3.2 


A A 

0.4 


93566 primary Th2 resting dy 4-6 in IL-2 


A C 

4.5 


0.0 


93567 primary Trl resting dy 4-6 in IL-2 


2.3 


0.7 


93351 CD45RA CD4 lymphocyte anti-CD28/anti-CD3 


2.0 


0.7 


93352 CD45RO CD4 lymphocyte anti-CD28/anti-CD3 


1.8 


2.0 


93251 CD8 Lymphocytes _anti-CD28/anti-CD3 


5.6 


0.9 


93353 chronic CD8 Lymphocytes 2ry resting dy 4-6 in IL-2 


4.6 


1.1 


93574 chronic CD8 Lymphocytes 2ry activated CD3/CD28 


1.8 


0.2 


93354_ CD4 none 


12 


1.3 


93252 Secondary Thl/Th2/Trl anti-CD95CHll 


6.6 


1.1 


93103 LAK cells resting 


7.6 


0.4 


93788 LAK cells IL-2 


4.8 


0.3 


93787 LAK cells IL-2+IL-12 


5.7 


0.8 


93789 LAK cells IL-2+IFN gamma 


5.5 


0.2 


93790 LAK cells IL-2+IL-18 


1.6 


0.4 


93104 LAK cells PMA/ionomycin and IL-1 8 


2.7 


1.3 


93578 NK Cells IL-2 resting 


5.6 


2.0 


93109 Mixed Lymphocyte Reaction Two Way MLR 


A A 

4.9 


*1 A 

2.0 


93110 Mixed Lymphocyte Reaction Two Way MLR 


0.5 


A ft 

0.8 


93111 Mixed Lymphocyte Reaction Two Way MLR 


O.U 


0.2 


93 1 12 Mononuclear Cells (PBMCs) resting 


1.3 


A A 

OA 


93113 Mononuclear Cells (PBMCs) PWM 


7.9 


0,5 


93114 Mononuclear Cells (PBMCs) PHA-L 


5.1 


0.5 


93249 Ramos (B cell) none 


5.7 


A £ 

0.6 


93250 Ramos (B cell) ionomycin 

— — \ — / — ~ 


A A 

4.4 


A. Q 

0.3 


93349 B lymphocytes PWM 


1 1 

1.1 


a i 


93350 B lymphoytes CD40LandIL4 


A 2 
4.3 


U.O 


92665 EOL-1 (Eosinophil) dbcAMP differentiated 


o.4 


3.5 


93248 EOL^l (Eosinophil) dbcAMP/PMAionomycin 


7.2 


5.1 


93356 JDendritic Cells none 


3.4 


1.0 


93355_Dendritic Cells LPS lOOng/ml 


5.5 


0.5 


93775 Dendritic Cells anti-CD40 


2.6 


0.3 


93774 Monocytes resting 


1.1 


0.9 


93776_Monocytes LPS 50 ng/ml 


2.6 


0.3 
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93581 Macrophages resting 


5.2 


0.2 


93582 Macrophages LPS 100 ng/ml 


1.4 


0.3 


93098 HUVEC (Endothelial) none 


1.2 


0.2 


93099 HUVEC (Endothelial) starved 


3.4 


02 


93100 HUVEC (Endothelial) IL-lb 


2.4 


0 1 


93779 HUVEC (Endothelial) IFN gamma 


2.6 


1 2 


93102 HUVEC (Endothelial) TNF alpha + IFN gamma 


0.0 


0^ 

U.J 


93101 HUVEC (Endothelial) TNF alpha + IL4 


L6 


0.4 


93781 HUVEC (Endothelial) IL-11 


2.2 


0.4 


93583 Lung Microvascular Endothelial Cells none 


1.8 


0.9 


93584 Lung Microvascular Endothelial Cells TNFa (4 ng/ml) and 
ILlbO ng/ml) 


2.2 


0.3 


92662 Microvascular Dermal endothelium none 


1.4 


0.5 


92663_Microsvasular Dermal endothelium TNFa (4 ng/ml) and ILlb 
(lnB/ml) 


7 7 




93773 Bronchial enithelium TNFa (A Tm/mfi and TT 1h (\ rwlmW ** 


17 R 
I / .o 


U.J 


93347 Small Airwav RnifheHiiTn nnnp 


1 <; 




93348 Small Airwav Enithelium TNFa (A ncr/ml 1 ! anri TT 1h (\ tio/mll 


^ n 

J*U 


0 fi 


92668 Coronery Artery SMC resting 


1.1 


0 fi 


92669 Coronerv Arterv SMC TNFa (A ne/mH atid TLlb (\ nefmW 


1 Q 


0 R 

l/.O 


93107 astrocytes resting 


2 S 
j 


i .j 


93108 astrocytes TNFa f4 nt?/mTl and TTJh fl na/mtfc 


0 S 

I/. J 


1 7 


92666 KU-812 (Basonhift resting 


*r.j 


ft ft 


92667 KU-812 fBasonhiH FMA/ionrwem 


Oil/ 


ft fi 


93579 CCD 1106 (Keratinocytes) none 




ft 0 


93580 CCD1 106 nCeratinocvtes^ TNFa and TFN& ** 




ft ft 


93791 Liver Cirrhosis 


7fi 
/u.u 


0 ft 


93577 NQ-H292 


S 4 


4 1 


93358 NQ-H292 LL-4 


i V.J 


ft fi 


93360 NCT-H292 TL-9 


Ifi S 

I O.J 




93359 NCI-H292 11^13 


8 S 

O.J 


^ fi 


93357 NC1-H292 IFN gamma 


J.O 


^ 4 


93777 HPAEC - 


1.2 


1.0 


93778 HPAEC IL-1 beta/TOA alpha 


1.5 


0.3 


93254 Normal Human Lung Fibroblast none 


2.5 


0.8 


93253 Jhformal Human Long Fibroblast TNFa (4 ng/ml) and Il^lb (1 

ne/ml) 

^ / — 


5.7 


0.9 


93257 Normal Human Lung Fibroblast IL-4 


2.9 


0.4 


93256 Normal Human Lung Fibroblast EL-9 


2.5 


0.4 


93255 Normal Human Lung Fibroblast EL-13 


27 


1.9 


93258 Normal Human Lun^ Fibroblast IFN gamma 


00 


2.2 


93106 Dermal Fibroblasts CCD 1070 resting 


6.1 


3.4 


93361 Dermal Fibroblasts CCD 1070 TNF alpha 4 ng/ml 


2.1 


3 8 


93105 Dermal Fibroblasts CCD1070 IL-1 beta 1 ng/ml 


4.0 


1.5 


93772 dermal fibroblast IFN gamma 


1.6 


0.9 


93771 dermal fibroblast IL-4 


1.4 


1.3 


93892 Dermal fibroblasts none 


2.3 


1.5 
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99202 Neutrophils TNFa+LPS 


0.0 


1.7 


99203 Neutrophils none 


0.8 


0.6 


735010 Colon normal 


21.7 


6.7 


735019 Lung none 


3.7 


10.6 


64028-1 Thymus none 


11.7 


27.0 


64030-1 Kidney none 


100.0 


100.0 



Table 73 . Panel CNS_Neurodegeneration_vl.O 





Relative 
Expression(%) 




Relative 
£xpression(%) 


Tissue Name 


fm*71 A'Jf 
im/ 14.61 

ag3797 b2 


Tissue Name 


tm7142i_ 
ag3797 b2 


AD 1 Hippo 


53.6 


Control (Path) 3 Temporal Ctx 


12.5 


AD 2 Hippo 


69.7 


Control (Path) 4 Temporal Ctx 


62.2 


AD 3 Hippo 


25.6 


AD 1 Occipital Ctx 


48.0 


AD 4 Hippo 


33.9 


AD 2 Occipital Ctx (Missing) 


0.0 


AD 5 Hippo 


91.6 


AD 3 Occipital Ctx 


13.0 


AD 6 Hippo 


39.7 


AD 4 Occipital Ctx 


40.7 


Control 2 Hippo 


38.4 


AD 5 Occipital Ctx 


51,9 


Control 4 Hippo 


59.4 


AD 6 Occipital Ctx 


28.4 


Control (Path) 3 Hippo 


7.8 


Control 1 Occipital Ctx 


2.6 


AD 1 Temporal Ctx 


41.0 


Control 2 Occipital Ctx 


100.0 


AD 2 Temporal Ctx 


70.4 


Control 3 Occipital Ctx 


33.1 


AD 3 Temporal Ctx 


21.3 


Control 4 Occipital Ctx 


18.6 


AD 4 Temporal Ctx 


46.7 


Control (Path) 1 Occipital Ctx 


82.7 


AD 5 Inf Temporal Ctx 


92.1 


Control (Path) 2 Occipital Ctx 


18.7 


AD 5 Sup Temporal Ctx 


74.8 


Control (Path) 3 Occipital Ctx 


3.4 


AD 6 Inf Temporal Ctx 


44.5 


Control (Path) 4 Occipital Ctx 


49.0 


AD 6 Sup Temporal Ctx 


57.9 


Control 1 Parietal 


19.8 


Control 1 Temporal Ctx 


22.8 


Control 2 Parietal 


60.6 


Control 2 Temporal Ctx 


45.7 


Control 3 Parietal 


31.0 


Control 3 Temporal Ctx 


13.8 


Control (Pam) I Parietal 


57.3 


Control 3 Temporal Ctx 


51.4 


Control (Pam) 2 Parietal 


31.0 


Control (Path) 1 Temporal Ctx 


62.8 


Control (Pam) 3 Parietal 


5.7 


Control (Pam) 2 Temporal Ctx 


41.4 


Control (Path) 4 Parietal 


52.1 



Panel 13D Summary Ap3Q86 The NOVlla gene is highly expressed in both fetal 
and adult liver tissue (CTs = 26) and liver cancer cell lines (CT = 27). The gene is also 
expressed at moderate to low levels in most of the other tissues in the panel Thus, since the 
NOVlla gene appears to be highly expressed in liver tissue, it could therefore be used to 
distinguish liver derived tissue from other tissues. The NOVlla gene product may also be a 
potential therapeutic treatment of disease in any of these tissues. 
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In tissues involved in the central nervous system, the NOVlla gene is moderately 
expressed in the fetal and adult brain, including the adult thalamus, substantia nigra, 
hippocampus, amygdala and is also expressed at low but significant levels in the cerebellum 
and cerebral cortex. This expression profile suggests that the NOVlla gene has functional 
significance in the CNS. The close homologue to the NOVlla gene product, hepatocyte 
growth factor, has numerous therapeutic applications in the CNS, including prevention of 
neuronal death in animal models of stroke and ischemia. Hepatocyte growth factor has 
mitogenic activity, crossing the blood brain barrier when disrupted, and thus has potential 
application as a protein therapeutic to treat brain pathologies when administered directly to the 
cortico spinal fluid or systemically when the blood brain barrier is disrupted. Hepatocyte 
growth factor-like protein is a neurotrophic factor useful in the prevention of motoneuron 
atrophy upon axotomy. Therefore, the protein encoded by the NOV1 la gene may be useful as 
a therapeutic agent in treating stroke and neurodegenerative diseases including Alzheimer's 
disease, Parkinson's disease, and Huntington's disease. The potential role of the NOV1 la gene 
or its protein product in brain plasticity and regeneration affords utility in treating brain 
damage and aging related disorders, such as memory impairment that has hippocampal 
dysfunction as its primary focus. 

General_ScreemngJPanel_1.4 Ag3797 The expression of the NOVlla gene in panel 
1.4 appears to be highest in a sample derived from a liver cancer cell line (HepG2) (CT = 
25.3). In addition there is substantial expression of this gene associated with other liver 
derived material (adult liver CT=27.2; fetal liver CT=26.5). Thus, the expression of the 
NOVlla gene could be used to distinguish liver derived specimens from other samples. In 
addition, therapeutic modulation of this gene might be of benefit in the treatment of fiver 
related disorders. 

Panel 2.2 Summary Ag3086 The expression of the NOV1 la gene appears to be 
highest in a sample derived from a liver cancer specimen (CT=26) and is also significant in a 
number of samples derived from liver tissue. This result is consistent with what is seen in 
Panels 1.4 and 2D. In addition there appears to be substantial expression of this gene 
associated with normal kidney tissue (CT=27.2) when compared to adjacent kidney cancer 
specimens. Thus, this gene could be used to distinguish liver tissue from non-liver tissue as 
well as distinguish normal kidney tissue when compared to adjacent kidney cancer. Moreover, 
therapeutic modulation of the expression of the NOV1 la gene or function of its product might 
be of benefit in the treatment of kidney cancer. 
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Panel 4D Summary Ag3086 The NOV1 1 a gene is highly expressed in the thymus 
(CT - 24), colon (CT = 28.4), and D3D Colitis 2 (CT - 27.2) and is expressed at lower levels 
in mature T cells. The NOV1 la gene encodes a putative hepatocyte like growth factor 
homologue. There are reports that hepatocyte growth factor (HGF) is expressed in the thymus 
5 and colon. In the thymus, HGF may promote T cell production and in the colon, 

overexpression of HGF has been shown to leads to IBD like disease in mice. Therapies 
designed with the protein encoded for by the NOV1 1 a gene could be important in the 
regulation of T cell development and immune function and be useful in organ transplantation. 
In addition, blocking the function of the NOV1 la gene product could help in the treatment of 
10 IBD colitis. 

Panel 4 .ID Summary Ag3797 Results from two experiments using the same probe 
and primer set are in very good agreement. Jn both experiments, highest expression of the 
NOVlla gene is detected in kidney (CT=29, 27.4). Moderate expression is also detected in 
liver cirrhosis (CT==29.4, 30.7). Moderate to low expression of the gene is detected in many of 

15 the tissues in this panel. Thus, expression of the NOV1 la gene could be used to distinguish 
those tissues from other tissues. 

Panel CNS_Neurodegeneration_vl.O Summary Ap3797 Highest expression of the 
NOV1 la gene is detected in the occipital cortex of a control patient (CT=31.3). Moderate to 
low expression is detected throughought the tissue samples in this panel. Please see panel 1.3 

20 for a discussion of potential utility of this gene with regards to the CNS. (Korhonen et al., Eur 
J Neurosci. 12:3453-61, 2000; Powell et al., Neuron 30:79-89, 2001; Stella et al., Mol Biol 
Cell 12:1341-52, 2001; Kern et al., Cytokine 14:170-6, 2001; Hayashi et al., Gene Ther 
8:1 167-73, 2001; Tamura et al., Scand J Immunol. 47:296-301, 1998; Takayama et al., Lab 
Invest 81:297-305, 2001.) 

25 NOV12: 26S protease regulatory subunit-like 

Expression of the NOV12 gene (GMAC023940_A) was assessed using the primer- 
probe set Agl505 described in Table 74. Results from RTQ-PCR runs are shown in Tables 75, 
76, 77, and 78. 



30 Table 74 . Probe Name Agl505 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
HO: 


Forward 


5 » -GAAGAAGCCCATCTTTCAGATT- 3 ' 


58.8 


22 


1140 


194 


Probe 


TET-5 1 - 

TGATGTAACCCTGCACGACTTGATCA- 3 • - 
TAMRA 


68.7 


26 


1188 


195 


Reverse 


5 * -AGCACCAGAGAGGTCATCTTTA-3 ' 


58.1 


22 


1218 


196 
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Relative 
J& xpression(Yo ) 




Relative 
Expression(% 

) 


Tissue Name 


l^fm2128t_ 


r T 1 iccii<k Mam a 


1.2tm2128t_a 
gl505 


Endothelial cells 




Kenai ca. / ©o-*u 


0.0 


Heart f fetali 


ft 3 




A A 

0.0 


Pancreas 


v.V 


IVCIlal Ml. JVAr Dz/D 


A A 
U.U 


Pancreatic ca CAP AM 0 


0 ft 


Punal #.n A/* 1 TXKT 

JKJClLaJ. Ca. /VVvXliN 


0.0 


Adrenal Gland (new lot*) 


n o 




' A A 

U.U 


Thvroid 


v.u 


P«n5i1 r>n TIT 1A 
JvcUai Ca. 1JS.-J.U 


A A 

U.O 


Salavarv aland 




Liver 


24.1 


PltllltsiTV Crlsm/1 
I JtlUllAijr giclllU 


n n 
u.u 


Liver (fetal) 


19.6 


Brain ffetafi 




Liver ca. (uepatoDiast) xiepCjz 


0.0 


Brain fwnnl^ 


u.u 


Lung 


0.0 




9 £ 


Juung (ietai) 


0.0 


Brain fceTehelliirrA 


x.o 


L*ung ca. (small cell J i^Ari 


0.0 


Brain nitrtnnnAmniiQ^ 




T i-mrr s*o /small XT/***T TJ^H 

i^ung ca, (small cell) rNd-Hoy 


A A 

0.4 


Brain f thalamus l 


ft 9 

v.Z 


jLung ca. (s.ceu var. ) ortr- / / 


A A 
0.0 




u.o 


uung ca. (large ceil)Nd-H4oO 


0.0 


&nvnsi1 rwr/1 


A A 
U.U 


Lung ca. (non-sm. cell) A549 


1.1 


CMS pa foKn/flQtrr*^ TTR7 "MTJ 


A A 
U.U 


Lung ca. (non-sxell) NCT-H23 


0.0 




A *3 
U.J 


Lung ca (non-s.cell) HOP-62 


0.0 


CMS ca fastrok SW175T* 


ft ft 


L/Ung ca. (noii-sxi) jn\J1-x13zz 


A A 

0.0 


CNS ca * frieimv met 1 °.Tr-N-A°. 




junng ca. (Squam.) ow yuu 


0.0 


CNS ca. (astro) SF-539 


ft ft 

v.v 


juung ca. (scjuam.) JNi^i-xiDyo 


A A 

u.O 


CNS ca, fastro^ SNB-75 


ft ft 


ivxajuLuxiaxy giana 


21.0 


CNS ca. foKol SNB-19 


ft (% 
u.u 


oieasi ca. vpi. eimsion) mui*-/ 


A A 

U.O 


CNSca, fetib)U251 


14 1 


oieasi ca. (pi.eij mi/a-jvuj-z^i 




CMS ca. frlicri SF-9QS 


ft ft 

u.u 


t>reast ca. (pj, ertusion) 14/D 


A *t 

0.2 


Heart 


ft 9 

U.Z 


t>reasi ca. u i-34y 


A A 

0.0 


Skeletal Muscle f new 1nt*"l 


ft 9 


tireasi ca* wll'a-jn 


A A 

0.0 


Bone marrow 


ft ^ 


[)vary 


0.0 


Thymus 


ft ft 


L^VoTlallCa* UVLAKrJ 


U.U 


Spleen 


ft ft 

v.U 


L/VaTIau Co* UVUftKr* 


A A 

0.0 


Lymph node 


ft ft 


L/VajQan Ca. \J V V>xVivO 


A A 

U.U 


Colorectal 


9 ft 


L/Vaiian ca. w v o/viv-o 


A A 

U.U 


Stomach 


117 
11./ 


Lnrarian ca. jlvjivi./ v - 1 


A A 

U.O 


Small intestine 


ft 1 


l/v axian ca. ^asciies i oiv-u v - j 


A A 

U.U 


Colon ca.SW480 


0.0 1 


Jterus 


0.0 


Colon ca.* (SW480 met)SW620 


0.0 I 


> lacenta 


0.0 


Colon ca.HT29 


0.0 I 


Prostate 


0.0 


Colon ca.HCT-1 16 


0.0 ] 


Prostate ca * (bone met)PC-3 


0.0 


Colon ca.CaCo-2 


0.0 


restis 


0.5 


83219 CC WeH to Mod Diff 
(OD03866) 


1.5 I 


Melanoma Hs688(A).T 


0.0 
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Colon ca. HCC-2998 


0.0 


Melanoma* (met) Hs688(B).T 


0.2 


Gastric ca,* (liver met) NCI-N87 


100.0 


Melanoma UACC-62 


0.0 


Bladder 


45.4 


Melanoma M14 


5.1 


Trachea 


0.0 


Melanoma LOX IMVI 


0.8 


Kidney 


73.7 


Melanoma* (met) SK-MEL-5 


0.0 


Kidney (fetal) 


8.4 






Table 76. Panel L3D 




Relative 
Expression(%) 




Relative 
Expression(% 

i 


Tissue Name 


13dx4tm5367t 
agl505 b2 


Tissue Name 


t_aKl505 b2 


Liver adenocarcinoma 


0.0 


Kidney (fetal) 


10.1 


Pancreas 


0.0 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAP AN 2 


0.0 


Renal ca. A498 


0.0 


Adrenal gland 


6.0 


Renal ca. RXF 393 


0.0 


Thyroid 


0.0 


Renal ca. ACHN 


0.0 


Salivary gland 


0.0 


Renal ca.UO-31 


0.0 


Pituitary gland 


0.0 


Renal ca.TFL-10 


0.0 


Brain (fetal) 


0.0 


Liver 


18.3 


Brain (whole) 


0.0 


Liver (fetal) 


4.2 


Brain (amygdala) 


0.0 


Liver ca. (hepatoblast) HepG2 


0.0 


Brain (cerebellum) 


0.0 


Lung 


0.0 


Brain (hippocampus) 


0.0 


Lung (fetal) 


0.0 


Brain (substantia nigra) 


0.0 


Lung ca. (small cell) LX-1 


0.0 


Brain (thalamus) 


0.0 


Lung ca. (small cell) NCI-H69 


0.0 


Cerebral Cortex 


0.0 


Lung ca. (s.cell var.) SHP-77 


0.0 


Spinal cord 


0.0 


Lung ca. (large cell)NCI-H460 


0.0 


CNS ca. (gho/astro) U87-MG 


0.0 


Lung ca. (non-sm. cell) A549 


12.0 


CNS ca. (gho/astro) U-l 18-MG 


0.0 


Lung ca. (non-s.cell) NCI-H23 


0.0 


CNS ca. (astro) SW1783 


0.0 


Lung ca (non-s.cell) HOP-62 


0.0 


CNS ca.* (neuro; met ) SK-N-AS 


5.4 


Lung ca. (non-s.cl) NC1-H522 


0.0 


CNS ca. (astro) SF-539 


0.0 


Lung ca. (squam.) SW 900 


0.0 


CNS ca. (astro) SNB-75 


0.0 


Lung ca. (squam.) NCI H596 


0.0 


CNS ca. (glio) SNB-19 


0.0 


Mammary gland 


7.4 


CNS ca. (glio) U251 


100.0 


Breast ca,* (pL eflusion) MCF-7 


0.0 


CNS ca. (glio) SF-295 


0.0 


Breast ca.* (pl.ef) MDA-MB-231 


0.0 


Heart (fetal) 


0.0 


Breast ca.* (pi. eflusion) T47D 


0.0 


Heart 


0.0 


Breast ca. BT-549 


0.0 


Fetal Skeletal 


13.0 


Breast ca. MDA-N 


0.0 


Skeletal muscle 


0.0 


Ovary 


0.0 


Bone marrow 


0.0 


Ovarian ca. OVCAR-3 


0.0 


Thymus 


0.0 


Ovarian ca. OVCAR-4 


0.0 


Spleen 


0.0 


Ovarian ca. OVCAR-5 


0.0 


Lymph node 


0.0 < 


Ovarian ca. OVCAR-8 


0.0 
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Colorectal 


0.0 


Ovarian ca. IGROV-1 


0.0 


Stomach 


19.8 


Ovarian ca.* (ascites) SK-OV-3 


0.0 


Small intestine 


2.2 


Uterus 


0.0 


Colon ca.SW480 


0.0 


Placenta 


0.0 


Colon ca * (SW480 met)SW620 


0.0 


Prostate 


0.0 


Colon ca. HT29 


0.0 


Prostate ca * (bone met)PC-3 


0.0 


Colon ca. HCT-1 16 


0.0 


Testis 


5.7 


Colon ca. CaCo-2 


0.0 


Melanoma Hs688(A).T 


0.0 


832 19 CC Well to Mod Diff 
(OD03866) 


0.0 


Melanoma* (met) Hs688(B).T 


0.0 


Colon ca.HCC-2998 


0.0 


Melanoma UACC-62 


0.0 


Gastric ca.* (liver met) NCI-N87 


21.4 


Melanoma Ml 4 


0.0 


Bladder 


0.0 


Melanoma LOX IMVI 


3.6 


Trachea 


0.0 


Melanoma* (met) SK-MEL-5 


0.0 


Kidney 


0.0 


Adipose 


2.8 


Table 77. Panel 22 


Tissue Name 


Relative 
Kxpression(%) 


Tissue Name 


Relative 
Exnr e&sinn f % 

) 


2.2x4tm6351t a 
gl505 a2 


2,2x4tm6351t 
agl505 a2 


Normal Colon GENPAK 061003 


0.0 


83793 Kidney NAT (OD04348) 


12.9 


97759 Colon cancer (OD06064) 


0.0 


98938 Kidney malignant cancer 
(OD06204B) 


4.1 


97760 Colon cancer NAT 
(OD06064) 


0.0 


98939 Kidney normal adjacent 
tissue (OD06204E) 


7.6 


97778 Colon cancer (OD06159) 


0.0 


85973 Kidney Cancer (OD04450- 
01) 


0.0 


97779 Colon cancer NAT 
(OD06159) 


L7 


85974 Kidney NAT (OD04450-03) 


2.5 


98861 Colon cancer (OD06297-04) 


0.0 


Kidney Cancer Clontech 8120613 


0.0 


98862 Colon cancer NAT 
(OD06297-015) 


0.0 


Kidney NAT Clontech 8120614 


11.9 


83237 CC Gr.2 ascend colon 
(OD03921) 


0.0 


Kidney Cancer Clontech 9010320 


0.0 


83238 CC NAT (OD03921) 


0.0 


Kidney NAT Clontech 9010321 


0.0 


97766 Colon cancer metastasis 
(OD06104) 


0.0 


Kidney Cancer Oontech 8120607 


0.0 


97767 Lung NAT (OD06104) 


0.0 


Kidney NAT Clontech 8120608 


0.0 


87472 Colon mets to hmg 
(OD04451-01) 


0.0 


Normal Uterus GENPAK 061018 


0.0 


87473 Lung NAT (OD04451-02) 


0.0 


Uterus Cancer GENPAK 064011 


0.0 


Normal Prostate Clontech A+ 
6546-1 (8090438) 


0.0 


Normal Thyroid Clontech A+ 
5570-1 (7080817) 


0.0 


84140 Prostate Cancer (OD04410) 


0.0 


Ihyroid Cancer GENPAK 064010 


0.0 


84141 Prostate NAT (OD04410) 


0.0 


Ihyroid Cancer ESTvTTROGEN 
A302152 


0.0 


Normal Ovary Res. Gen. 


2.2 


FhyroidNAT INVTTROGEN 
^302153 


0.0 


98863 Ovarian cancer (OD06283- 
03) 


0.0 ] 


formal Breast GENPAK 061019 


100.0 
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98865 Ovarian cancer 
NAT/Mopiantube (OD06283-07) 


0.0 


84877 Breast Cancer (OD04566) 


0.0 


Ovarian Cancer GENPAK 064008 


0.0 


Breast Cancer Res. Gen. 1024 


4.9 


97773 Ovarian cancer (OD06145) 


3.5 


85Q7S Rmn«t Omrpr (CiTlClAWh- 

a*Jjrf*j JPJlCaol VhLLUjCX \ \JXJ\J t rJy\J'* 

01) 


0.0 


97775 Ovarian cancer NAT 
(OD06145) 


0.0 


85976 Breast Pannpr A/fptc 

(OD04590-03) 


0,0 


98853 Ovarian cancer (OD06455- 
03) 


0.0 


87070 Breast Cancer Metastasis 
(OD04655-05) 


0.0 


98854 Ovarian NAT (OD06455- 
07) Fallopian tube 


0.0 


GENPAK Breast Cancer 064006 


0.0 


Normal Lung GENPAK 061010 


0.0 


Breast Cancer Clontech 9100266 


0.0 


92337 Invasive poor diff. lung 
adeno (ODO4945-01 


0.0 


Breast NAT Clontech 9100265 


0.0 


92338 Lung NAT (ODO4945-03) 


4.0 


Breast Cancer INVITROGEN 
A209073 


5.9 


84136 Lung Malignant Cancer 
(OD03126) 


0.0 


Breast NAT INVITROGEN 
A2090734 


48.3 


84137 Lung NAT (OD03126) 


0.0 


97763 Breast cancer (OD06083) 


14.2 


90372 Lung Cancer (OD05014A) 


2.7 


97764 Breast cancer node 
metastasis (OD06083) 


0.0 


90373 Lung NAT (OD05014B) 


0.0 


Normal Liver GENPAK 061009 


47.4 


97761 Lung cancer (OD06081) 


0.0 


i-river v^anccr Jxcsearcn vrenencs 
RNA 1026 


0.0 


97762 Lune cancer NAT 
(OD06081) 


0.0 


ijIvvi v^>diiucr ixcscaxcn ijenencs 
RNA 1025 


0.0 


85950 Lung Cancer (OD04237-01) 


0.0 


Mr alXCU JUIYCX V^allCCr 1 1SSUC 

Research Genetics RNA 6004-T 


0.0 


85970 Lung NAT (OD04237-02) 


0.0 


Genetics RNA 6004-N 


5.5 


83255 Ocular Mel Met to Liver 
(ODO4310) 


0.0 


ra&xdji tA vex vx*ui<-»er jl issue 
Research Genetics RNA 6005-T 


0.0 


83256 Liver NAT (ODO4310) 


4.5 


Paired Liver Tissue Research 
Genetics RNA 6005-N 


0.0 


84139 Melanoma Mete to Lung 
(OD04321) 


0,0 


Liver Cancer GENPAK 064003 


1.5 


84138 Lung NAT (OD04321) 


0.0 


Normal Bladder GENPAK 061001 


0.0 


Normal Kidney GENPAK 061008 


2.7 


RNA 1023 


0.0 


83786 Kidney Ca, Nuclear grade 2 
(OD04338) 


27.4 


bladder dancer TNVTTR OTrlTKr 

&302173 


0.0 


83787 Kidney NAT (OD04338) 


0.0 


Normal Stomach GENPAK 

moil 


673 


83788 Kidney Ca Nuclear grade 
1/2 (OD04339) 


0.0 


Gastric Cancer Clontech 9060397 


0.0 


83789 Kidney NAT (OD04339) 


3.5 


NAT Stomach Clontech 9060396 


4.1 


83790 Kidney Ca, Clear cell type 
(OD04340) 


0.0 ( 


Sastric Cancer Clontech 9060395 


0.0 


83791 Kidney NAT (OD04340) 


14.8 ] 


NAT Stomach Qontech 9060394 


7.7 


83792 Kidney Ca, Nuclear grade 3 
(OD04348) 


0.0 < 


3astric Cancer GENPAK 064005 


0.0 
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Tissue Name 


Relative 
Expression(%) 




Relative 
Expression(% 


3dtm4935t_agl 
505 


Tissue Name 


3dtm4935t_ag 
1505 


94905_Daoy_MeduUoblastoma/Ce 
rebellum sscDNA 


0.9 


94954_Ca SkiCervical 
epidermoid carcinoma 
(metastasis) sscDNA 


0 0 


94906_TE671_MeduUoblastom/Ce 
rebellum sscDNA 


0.5 


94955 JSS-2_Ovarian clear cell 
carcinoma sscDNA 


0.7 


94907_D283 

MedMedulloblastoma/Cerebellurn 
sscDNA 


93 


94957 JRamos/6h stim_ Stimulated 
withPMA/ionomycin6h sscDNA 


0.0 


94908 PFSK-1 Primitive 
Neuroectodermal/Cerebellum ssc 
DNA 


3.3 


Stimulated with PMA/ionomycin 
14h sscDNA 




94909 XF-498 CNS sscDNA 


0.8 


94962_MEG-0 lChronic 
mve 1 o pen m is leiilrerma 
(megokaryoblast) sscDNA 


0.0 


94910JSNB- 

78 CNS/glioma sscDNA 


1.4 


94963 Raii Burkitfs 
lymphoma sscDNA 


0.0 


9491 1_SF- 

268 CNS/glioblastoma sscDNA 


3.2 


94964JDaudi Burkitfs 
lymphomasscDNA 


0.0 


94912 T98G Glioblastoma sscD 
NA 


0.7 


94965 U266 B-cell 
plasmacytoma/myeloma sscDNA 


0.0 


96776_SK-N-SHJMeuroblastoma 
(metastasis) sscDNA 


0.7 


94968 CA46 Burkitt's 
lymphoma sscDNA 


0.0 


94913JSF- 

295 CNS/glioblastoma sscDNA 


0.0 


94970 RL non-Hodrfcin'q 
lymphoma sscDNA 


0.0 


94914 Cerebellum sscDNA 


0.0 


94972 JMl_pre-B-cell 

(vmnhntrtfl /fpiiiVpTrria skpDWA 




96777 Cerebellum sscDNA 


0.0 


94973_Jurkat_T cell 
Leukemia sscDNA 


0 O 
v.v 


94916JNO- 

H292_Mucoepidennoid lung 
carcinoma sscDNA 


03 


94974 TF» 

l_£rymroleukemia sscDNA 


0.0 


94917_DMS-114_Small cell lung 
cancer sscDNA 


0.0 


94975 HOT 78 T-cell 
lymphoma sscDNA 


0.0 


9491 8_DMS-79_Small cell hmg 
cancer/neuroendocrine sscDNA 


100.0 


94977 U937 Histiocvtic 
lymphoma sscDNA 


0.0 


94919_Na-H146_Small cell hmg 
cancer/neuroendocrine sscDNA 


L9 


94980 KU-812 Mveloetmmis 
leukemia sscDNA 


0.0 


94920_Na-H526_Small cell hmg 
cancer/neuroendocrine sscDNA 


0.1 


94981 769-P Clear cell renal 
carcinoma sscDNA 


0.0 


94921 J*a-N417jSmall cell hmg 
cancei/Deuroendc^rine sscDNA 


1.5 


94983_Caki-2_Clear ceU renal 
carcinoma sscDNA 


0.0 


94923_Na-H82 - Small cell hmg 
cancer/neurc^docrine sscDNA 


0.0 


M984 SW 839_aear cell renal 
carcinoma sscDNA 


0.0 


94924_Na«.H157_Squamous cell 
lung cancer (metastasis) sscDNA 


0.0 


94986 J3401JVilms' 
tumor sscDNA 


0.0 


94925 NCI-H1 155_Large cell 
lung 

cancer/neuroendocrine sscDNA 


0.0 


7*rZrO / _X1S f WJJ, JTalJULCalli; 

^rcinoma (LN 
tnetastasis) sscDNA 


1.4 


94926JSO-H1299_Large cell 
lung 

cancer/neuroendocrine sscDNA 


< 

i 

0.0 i 


)4988_CAPAN-l_Pancreatic 
idenocarcinoma (liver 
Metastasis) sscDNA 


0.0 


94927_Na-H727JLung 
carcinoid sscDNA 


( 

( 

0.0 i 


M989_SU86.86_Pancreatic 
carcinoma (liver 
netastasis) sscDNA 


0.7 
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94928_NCI-UMCM 1 JLung 
carcinoid sscDNA 


16.3 


94990J3xPC-3JPancreatic 
adenocarcinoma sscDNA 


0.5 


94929JLX-1 JSmall cell lung 
cancer sscDNA 


0.4 


94991 JJPACJPancreatic 
adenocarcinoma sscDNA 


2.2 


94930_Colo-205„Colon 
cancer sscDNA 


0.0 


94992 MIA PaCa-2 J>ancreatic 
carcinoma sscDNA 


0.0 


94931JOtfl2,Colon 
cancer sscDNA 


0.0 


94993_CFPAC-lJ»ancreatic 
ductal adenocarcinoma sscDNA 


0.0 


94932_KM20L2__Colon 
cancer sscDNA 


0.0 


94994 JANC-lJPancreatic 
epithelioid ductal 
carcinoma sscDNA 


0.0 


94933_Na-H716_Colon 
cancer sscDNA 


0.0 


94996JT24 JSladder carcinma 
(transitional cell) sscDNA 


0.0 


94935_SW-48J?oIon 
adenocarcinoma sscDNA 


0.0 


94997_5637_Bladder 
carcinoma sscDNA 


0.0 


94936JSW1116_Colon 
adenocarcinoma sscDNA 


0.0 


94998 JTT-1 197_Bladder 
carcinoma sscDNA 


1.7 


94937JLS 174T_Colon 
adenocarcinoma sscDNA 


0.0 


94999 JJM-UC-3_Bladder 
carcinma (transitional 
cell) sscDNA 


0.2 


94938 JSW-948__Colon 
adenocarcinoma sscDNA 


0.0 


95000 A204 Rhabdomyosarcoma 
sscDNA 


0.1 


94939J5W-480_Colon 
adenocarcinoma sscDNA 


0.0 


95001 JHT- 

1080 Fibrosarcoma sscDNA 


0.1 


94940_NCI-SNU-5„Gastric 
carcinoma sscDNA 


0.0 


95002_MG-63_Osteosarcoma 
[bone) sscDNA 


0.0 


94941„KATO UI_Gastric 
carcinoma sscDNA 


0.0 


95003 JSK-LMS- 
1 ^Leiomyosarcoma 
[vulva) sscDNA 


8.8 


94943_NCI-SNU-16_Gastric 
carcinoma sscDNA 


5.8 


95004 SJRH30_Rhabdomyosarco 
ma (met to bone marrow) sscDNA 


0.0 


94944 JNO-SNU- lGastric 
carcinoma sscDNA 


0.0 


95005_A43 l_Epidermoid 
carcinoma sscDNA 


0 0 


94946 RF-l_Gastric 
adenocarcinoma sscDNA 


0.0 


95007 JVM266- 

4 Melanoma sscDNA 


0 0 


94947JRF-48__Gastric 
adenocarcinoma sscDNA 


0.0 


95010JHJ 145_Prostate 
carcinoma (brain 
metastasis) sscDNA 


0.0 


96778J4KN-45_Gastric 
cairciaoma sscDNA 


0.0 


95012_MDA-MB-468 Breast 
adenocarcinoma sscDNA 


0.0 


94949_Na-N87_Gastric 
carcinoma sscDNA 


1.0 


^5013 SCG4_Squamous cell 
carcinoma of tongue sscDNA 


0.0 


94951_OVCAR~5 Ovarian 
carcinoma sscDNA 


0.0 


W014_SCC<9_Squamons cell 
carcinoma of tongue sscDNA 


0.0 


94952 JRL95-2JJterme 
carcinoma sscDNA 


0.0 


?5015JSCC-15_Squamoiis cell 
carcinoma of tongue sscDNA 


0.1 


94953_HelaS3„Cervical 
adenocarcinoma sscDNA 


0.0 


?5017_CAL 27_Squamous cell 
carcinoma of tongue sscDNA 


10.7 



Panel 1.2 Summary Agl505 The expression of this gene in panel 1 2 appears to be 
highest in a sample derived from a gastric cancer cell line (NCT-N87) (CT = 30.4). 
Interestingly, this gene is more highly expressed in adult kidney tissue (CT =30.6) than in fetal 
kidney. Expression of the NOV12 gene is also detected in the hippocampus (CT » 33.3) and in 
two CNS cancer cell lines (CTs = 33.2, 34.5). Thus, the expression of me NOV12 gene could 
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be used to distinguish gastric cancer from other tissues or to distinguish adult kidney tissue 
fiom fetal kidney tissue. Moreover, therapeutic modulation of the expression or activity of the 
NOV12 gene product, through the use of small molecule drugs or antibodies, might be of 
benefit in the treatment of gastric cancer. 
5 Among tissues involved in metabolic processes, the NOV12 gene is expressed at 

significant levels in both adult and fetal liver (adult CT = 32,5, fetal CT *= 32.8) and may play 
a role as a small molecule target in the treatment of any or all diseases of the liver. 

For tissues involved in the central nervous system, the NOV12 gene is homologous to 
human S4 protein, a proteasome complex complex subunit, which interacts with hepatitis B 

1 0 virus (HBV) X-protein (HBX). A peptide derived from the S4 protein may be used to 

interfere with HBV infection, and is thus useful in therapy of hepatitis B. Such peptides are 
also useful as antigens to generate polyclonal or monoclonal antibodies for diagnostic 
applications. DNA probes and primers derived from the NOV12 gene may also be used to 
detect HBV infection. The proteasome mediates the degradation of ubiquitinated intracellular 

1 5 proteins. Numerous neurodegenerative diseases have been associated with improper 

ubiquitination and targeting of proteins to the proteasome. For example, alpha synuclein, 
which mediates Parkinson's disease, associates with a subunit of the regulatory complex of the 
proteasome, suggesting that the mutated alpha synuclein changes proteasomal activity and 
results in the disease. Parkin has ubiquitin ligase activity disrupted by mutations that induce 

20 early onset Parkinson's disease. Alzheimer's disease is also associated with improper 

ubiquitination and subsequent degradation of proteins by the proteasome. Phosphorylation of 
the S4 protein in response to gamma interferon decreases the level of the protein and thus 
regulates its function. Thus, agents that affect the phosphorylation and level of the NOV12 
gene product may be useful in influencing proteasome activity and consequently abberant 

25 neurodegenerative protein degradation involved in Parkinson's disease, Alzheimer's disease, 
and other neurodegenerative disorders. Such agents would be useful in treatment of these 
diseases. 

Panel 13D Summary Agl505 Low levels of NOV12 gene expression are detected in 
a CNS cancer cell line (CT=34). 
30 Panel 2.2 Summary AglSOS Expression of the NOV12 gene in this panel is detected 

only in normal tissues. In all three tissue types where the gene is detected, the NOV12 gene is 
overexpressed in normal tissue when compared to corresponding cancerous tissue. The 
NOV12 gene is expressed in normal breast (CT - 33.4), normal liver (CT = 34.5) and stomach 
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(CT = 34), and undetected in the corresponding cancerous tissues. Thus, the expression of this 
gene could be used to distinguish normal breast, stomach and liver tissues from other tissues. 

Panel 3D Summary Agl 505 H igh expression of the NOV12 gene is detected in a 
small cell lung cancer line (CT = 28.6), Moderate levels of expression are detected in 
carcinoma of the tongue (CT = 31,9) and low levels of gene expression are detected in 
bladder, gastric, pancreatic cancers and leiomyosarcoma. Thus, the expression of the NOV12 
gene could be used to distinguish these tissues from other samples. In addition, therapeutic 
modulation of the expression or activity of the NOV12 gene or its protein product, through the 
use of small molecule drags or antibodies, might be of benefit in the treatment of small cell 
lung cancer (Layfield et al., Neuropathol Appl Neurobiol. 27:171-9, 2001; Ghee etal, J 
Neurochem.75: 2221-4, 2000; Rivett et al., Biochimie 83:363-6, 2001.) 
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OTHER EMBODIMENTS 

Although particular embodiments have been disclosed herein in detail, this has been 
done by way of example for purposes of illustration only, and is not intended to be limiting 
5 with respect to the scope of the appended claims, which follow. In particular, it is 

contemplated by the inventors that various substitutions, alterations, and modifications may be 
made to the invention without departing from the spirit and scope of the invention as defined 
by the claims. The choice of nucleic acid starting material, clone of interest, or library type is 
believed to be a matter of routine for a person of ordinary skill in the art with knowledge of the 
10 embodiments described herein. Other aspects, advantages, and modifications considered to be 
within the scope of the following claims. 
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WHAT IS CLAIMED IS: 

1 . An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of: 

(a) a mature form of an amino acid sequence selected from the group 
consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 
28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 
and/or 64; 

(b) a variant of a mature form of an amino acid sequence selected from the 
group consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 
62 and/or 64, wherein one or more amino acid residues in said variant 
differs from the amino acid sequence of said mature form, provided that 
said variant differs in no more than 15% of the amino acid residues 
from the amino acid sequence of said mature form; 

(c) an amino acid sequence selected from the group consisting of SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 
40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and/or 64; and 

(d) a variant of an amino acid sequence selected from the group consisting 
of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 
34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and/or 64 
wherein one or more amino acid residues in said variant differs from the 
amino acid sequence of said mature form, provided that said variant 
differs in no more than 15% of amino acid residues from said amino 
acid sequence. 

I The polypeptide of claim 1, wherein said polypeptide comprises the amino acid 

sequence of a naturally-occurring allelic variant of an amino acid sequence selected 
from the group consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 
28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and/or 64. 
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3 , The polypeptide of claim 2, wherein said allelic variant comprises an amino acid 
sequence that is the translation of a nucleic acid sequence differing by a single 
nucleotide from a nucleic acid sequence selected from the group consisting of SEQ ID 
NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 
47, 49, 51, 53, 55, 57, 59, 61 and/or 63. 

4, The polypeptide of claim 1, wherein the amino acid sequence of said variant comprises 
a conservative amino acid substitution. 

5, An isolated nucleic acid molecule comprising a nucleic acid sequence encoding a 
polypeptide comprising an amino acid sequence selected from the group consisting of: 

(a) a mature form of an amino acid sequence selected from the group 
consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 
28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 
and/or 64; 

(b) a variant of a mature form of an amino acid sequence selected fr om the 
group consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 
62 and/or 64, wherein one or more amino acid residues in said variant 
differs from the amino acid sequence of said mature form, provided that 
said variant differs in no more than 15% of the amino acid residues 
from the amino acid sequence of said mature form; 

(c) an amino acid sequence selected from the group consisting of SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 
40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and/or 64; 

(d) a variant of an amino acid sequence selected from the group consisting 
of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 
34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and/or 64, 
wherein one or more amino acid residues in said variant differs from the 
amino acid sequence of said mature form, provided that said variant 
differs in no more than 15% of amino acid residues from said amino 
acid sequence; 
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(e) a nucleic acid fragment encoding at least a portion of a polypeptide 
comprising an amino acid sequence chosen from the group consisting of 
SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 
36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and/or 64, or a 
variant of said polypeptide, wherein one or more amino acid residues in 
said variant differs from the amino acid sequence of said mature form, 
provided that said variant differs in no more than 1 5% of amino acid 
residues from said amino acid sequence; and 

(f) a nucleic acid molecule comprising the complement of (a), (b), (c), (d) 
or (e). 

6. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises the 
nucleotide sequence of a naturaUy^ccurring allelic nucleic acid variaat. 

7. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule encodes a 
polypeptide comprising the amino acid sequence of a naturally-occuiring polypeptide 
variant 

8. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule differs by a 
single nucleotide from a nucleic acid sequence selected from the group consisting of 
SEQ ID NOS:l, 3, 5, 7, 9, 11,13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 
43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and/or 63. 

9. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of 

(a) a nucleotide sequence selected from the group consisting of SEQ ID 
NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 
39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and/or 63; 

(b) a nucleotide sequence differing by one or more nucleotides from a 

nucleotide sequence selected from the group consisting of SEQ ID 

NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 

39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and/or 63, provided that no 

more than 20% of the nucleotides differ from said nucleotide sequence; 
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(c) a nucleic acid fragment of (a); and 

(d) a nucleic acid fragment of (b). 

1 0. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule hybridizes 
under stringent conditions to a nucleotide sequence chosen from the group consisting 
of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 
41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and/or 63, or a complement of said nucleotide 
sequence. 

1 1 . The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of 

(a) a first nucleotide sequence comprising a coding sequence differing by 
one or more nucleotide sequences from a coding sequence encoding 
said amino acid sequence, provided that no more than 20% of the 
nucleotides in the coding sequence in said first nucleotide sequence 
differ from said coding sequence; 

(b) an isolated second polynucleotide that is a complement of the first 
polynucleotide; and 

(c) a nucleic acid fragment of (a) or (b). 

12. A vector comprising the nucleic acid molecule of claim 11. 

13. The vector of claim 12, further comprising a promoter operably-linked to said nucleic 
acid molecule. 

14. A cell comprising the vector of claim 12. 

15. An antibody that hnmunospecifically-binds to the polypeptide of claim 1. 

16. The antibody of claim 15, wherein said antibody is a monoclonal antibody. 

1 7. The antibody of claim 1 5, wherein the antibody is a humanized antibody. 

18. Amethod for determining the presence or amount of the polypeptide of claim 1 in a 
sample, the method comprising: 
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(a) providing the sample; 

(b) contacting the sample with an antibody that binds immunospecifically 
to the polypeptide; and 

(c) determining the presence or amount of antibody bound to said 
polypeptide, 

thereby determining the presence or amount of polypeptide in said sample. 

19. A method for determining the presence or amount of the nucleic acid molecule of 
claim 5 in a sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample with a probe that binds to said nucleic acid 
molecule; and 

(c) detemiining the presence or amount of the probe bound to said nucleic 
acid molecule, 

thereby determining the presence or amount of the nucleic acid molecule in said 
sample. 

20. A method of identifying an agent that binds to a polypeptide of claim 1, the method 
comprising: 

(a) contacting said polypeptide with said agent; and 

(b) determining whether said agent binds to said polypeptide. 

21 . A method for identifying an agent that modulates the expression or activity of the 
polypeptide of claim 1, the method comprising: 

(a) providing a cell expressing said polypeptide; 

(b) contacting the cell with said agent; and 

(c) determining whether the agent modulates expression or activity of said 
polypeptide, 

whereby an alteration in expression or activity of said peptide indicates said agent 
modulates expression or activity of said polypeptide. 

22. A method for modulating the activity of the polypeptide of claim 1, the method 

comprising contacting a cell sample expressing the polypeptide of said claim with a 
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compound that binds to said polypeptide in an amount sufficient to modulate the 
activity of the polypeptide. 

23 . A method of treating or preventing a NOVX-associated disorder, said method 
comprising administering to a subject in which such treatment or prevention is desired 
the polypeptide of claim 1 in an amount sufficient to treat or prevent said NOVX- 
associated disorder in said subject. 

24. The method of claim 23, wherein said subject is a human. 

25 . A method of treating or preventing a NOVX-associated disorder, said method 
comprising administering to a subject in which such treatment or prevention is desired 
the nucleic acid of claim 5 in an amount sufficient to treat or prevent said NOVX- 
associated disorder in said subject 

26. The method of claim 25, wherein said subject is a human. 

27. A method of treating or preventing a NOVX-associated disorder, said method 
comprising administering to a subject in which such treatment or prevention is desired 
the antibody of claim 15 in an amount sufficient to treat or prevent said NOVX- 
associated disorder in said subject 

28. The method of claim 27, wherein the subject is a human. 

29. A pharmaceutical composition comprising the polypeptide of claim 1 and a 
pharmaceutically-acceptable carrier. 

30. A pharmaceutical composition comprising the nucleic acid molecule of claim 5 and a 
pharmaceutically-acceptable carrier. 

31. A pharmaceutical composition comprising the antibody of claim 15 and a 
pharmaceutically-acceptable carrier. 



32. 



A kit comprising in one or more containers, the pharmaceutical composition of claim 
29. 
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33 . A kit comprising in one or more containers, the pharmaceutical composition of claim 
30. 

34. A kit comprising in one or more containers, the pharmaceutical composition of claim 
31. 

35. The use of a therapeutic in the manufacture of a medicament for treating a syndrome 
associated with a human disease, the disease selected from aNOVX-associated 
disorder, wherein said therapeutic is selected from the group consisting of a NOVX 
polypeptide, a NOVX nucleic acid, and a NOVX antibody. 

36. A method for screening for a modulator of activity or of latency or predisposition to a 
NOVX-associated disorder, said method comprising: 

(a) administering a test compound to a test animal at increased risk for a 
NOVX-associated disorder, wherein said test animal recombinantiy 
expresses the polypeptide of claim 1; 

(b) measuring the activity of said polypeptide in said test animal after 
administering the compound of step (a); 

(c) comparing the activity of said protein in said test animal with the 
activity of said polypeptide in a control animal not administered said 
polypeptide, wherein a change in the activity of said polypeptide in said 
test animal relative to said control animal indicates the test compound is 
a modulator of latency of or predisposition to a NOVX-associated 
disorder. 

37. The method of claim 36, wherein said test animal is a recombinant test animal that 
expresses a test protein transgene or expresses said transgene under the control of a 
promoter at an increased level relative to a wild-type test animal, and wherein said 
promoter is not the native gene promoter of said transgene. 
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38. A method for determining the presence of or predisposition to a disease associated with 
altered levels of the polypeptide of claim 1 in a first mammalian subject, the method 
comprising: 

(a) ' measuring the level of expression of the polypeptide in a sample from 

the first mammalian subject; and 

(b) comparing the amount of said polypeptide in the sample of step (a) to 
the amount of the polypeptide present in a control sample from a second 
mammalian subject known not to have, or not to be predisposed to, said 
disease, 

wherein an alteration in the expression level of the polypeptide in the first subject as 
compared to the control sample indicates the presence of or predisposition to said 
disease. 

39. A method for determining the presence of or predisposition to a disease associated with 
altered levels of the nucleic acid molecule of claim 5 in a first mammalian subject, the 
method comprising: 

(a) measuring the amount of the nucleic acid in a sample from the first 
mammalian subject; and 

(b) comparing the amount of said nucleic acid in the sample of step (a) to 
the amount of the nucleic acid present in a control sample from a second 
mammalian subject known not to have or not be predisposed to, the 
disease; 

wherein an alteration in the level of the nucleic acid in the first subject as compared to 
the control sample indicates the presence of or predisposition to the disease. 

40. A method of treating a pathological stale m a mammal, the method comprising 
administering to the m a mma l a polypeptide in an amount that is sufficient to alleviate 
the pathological state, wherein the polypeptide is a polypeptide having an amino acid 
sequence at least 95% identical to a polypeptide comprising an amino acid sequence of 
at least one of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 
36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and/or 64, or a biologically active 
fragment thereof. 
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A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal the antibody of claim 15 in an amount sufficient to 
alleviate the pathological state. 
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